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ADVEERTISMENT. 


HE following fheets were originally 

printed as a text-book for the ufe of — 
Students of Medicine in the Univerfity of 
Edinburgh; it of courfe contains only 
fketches of what was more fully delivered 
in the Profeffor’s leGtures. Though the 
imprefiion formerly made has been long | 
ago difpofed of, the Author did not choofe 
to renew it till he fhould be at leifure to 
give it to the public in a more complete 
form. But Dr Gregory, who now teaches 
this branch of medicine, thinking thofe 
fiketches might be ufeful to his Students, 
the author has confented to the republica- 
tion: and it is now offered to the public 


in a more corre@ ‘manner. 
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re 


NT EDICINE is the art of preventing 
and of curing difeafes. , 


if. 


Before confidering the application of | 
this art to particular difeafes, certain .ge- 
neral doctrines are neceflary to be premi- 
fed, which are called THE INSTI T U- 
TIONS OF MEDICINE, 


A it, 


III. 


The Inftitutions of Medicine are di- 
vided into three parts. 


The firft treats of life and health: 


The fecond delivers the supa doc~ 
trine of difeafes. 


The third delivers the general docctrine 


concerning the means of preventing and 
curing difeafes, 


PART 


Pare yh 
PHYSIOLOEY. 


IV. 


“BC HE doétrine which explains the con= 
ditions of the body and of the mind 
neceffary to life and health, is called PH Y= 
SIOLOGY, or the Dodtrine of the Animal 
Oceconomy. | 


Ve 


The functions of the animal ceconomy 
are many and various; and fo complicated 
with each other, that it is difficult to find 
the moft proper order in which they may 
be delivered. That, however, feems the 

Aa | beft 


\ 


cp ese Lb oe 


beft which confiders them as nearly as 
may be according to the feries of caufes 
and effects. 


VI, 


Upon this plan we fhall treat, 

1. Of the folid matter, of which a 
great part of every organ of the con= 
fifts. slater: 

2. Of the nervous fyftem, in which the 
motions of the body for the moft part be- 
gin, and upon which the motions pro- 
duced in it chiefly depend. ; 

3. Of the motion and circulation of the 
blood, and of the feveral organs and 
actions employed in fupporting it. 

4. Of the functions employed in fup- 
porting and repairing the feveral folid 
and fluid matters of the body ; and, on 
this occafion, of the nature of the feveral 
fluids themfelves. i 

at 2 OS 
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5. Of the organs employed in receiving 
and modifying the impreffions of external 
bodies neceffary to fenfation; and of their 
feveral fundtions. | 

6. Of the motions of the whole body, 
or of its feveral parts which depend on 
the action of mufcles, and not before ex- 
plained. 

7. OF the fundtions peculiar to the 
fexes, and of generation. 


ae : PHY- 


PHYSIOLOGY, 


SECT, I 


Or THE SIMPLE SOLIDS. 


VIL. 


Tue folid parts of the body feem to be 
of two kinds; one whofe properties are the 
fame in the dead as in the living, and the 
fame in the animate as in many inanimate 
bodies; the other, whofe properties appear 
only in living bodies, In the laft, a peculiar 
organization, or addition, is fuppofed to 
take place; in oppofition to which, the 
firft are called the SIMPLE SOLIDS. Of 
thefe only we fhall treat here; and of the. 
others, which may be called VITAL SO- 
LIDS, being the fundamental part of the 

ner= 
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nervous fyftem, we fhall treat under that 
title in the following fection. 


VU. 


' The fimple folids are fuited to the pur- 
pofes of the animal ceconomy by a certain 
force of cohefion, joined with a certain 
degree of flexibility and elafticity. 


‘Ix. 


Thefe properties of the fimple folids, in 
different parts of the body, in different 
bodies, and on different occafions in the 
fame body, are neceffarily in different de- 
grees; and this feems to depend upon the 
difference of the mixture, aggregation, or 


organization of the folid. 


A. 


The matter of the fimple folid every 


t 


where 
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where, except in the bones, appears to be 
an homogeneous ageregate; and there is 
no proper evidence of its being formed of 
certain parts naturally difcrete and inco- 
herent, which are cemented by others of 3 
different nature. | | 


xi. 


Of the fimple folid confidered as an ho- 
mogeneous aggregate, the integrant parts 
are a mixt, which {eems to be nearly of the 
fame kind in all the different parts of the 
human body, and perhaps in moft of the 
parts of every animal: So far as we yet 
know, the variety of it is very inconfider- 
abies | | | 


ee 


This, which may be called the ANI- 
MAL MIXT, is found, by chemical expe- 
riment, 
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riment, to be confiderably different from 
every kind of vegetable or foflil matter ; 
but the fame experiments hardly teach us 
any thing exact or ufeful with refpect. to 
the conftituent parts of this mixt. | 


XIIf. 


The only particular relative to this, 
which we exactly know, is, that the ani- 
mal mixt is formed of water, and of fome 
other matter concreting with it; that, on 
different occafions, the ftate of it is varied 
by the proportion which the water bears 
to the other concreting matter; and that, 
efpecially by a different proportion in this 
refpect, the fimple folid differs in its force 
of cohefion, flexibility, and elafticity (VII) 


KH PY 250 


_. The proportion of water to the other 
| _ matter 
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matter in the animal mixt of different per- _ 
fons feems to depend, in the firft place, 
upon the nature of the original {tamina in 
each; asthe different ftate of the fimple fo- 
lids, which appears early to diftinguifh fex 
and temperament, continues refpectively 
the fame through the whole of life, even 
though the different perfons are under the 
fame external circumftances. : 


AV. 


But, in every particular perfon, that 
proportion is conftantly changed by the 
progrefs of life; and this happens more or 
‘Fefs as other caufes concur. 


XVI. 


The caufes that can affect the mixture of 
the fimple folid, are either the ftate of the 
nutritious fluid conveyed by the ordinary 


% 


channels, 
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channels, or fome matters from without in- 
finuated into the folid. 


RVI. 


The ftate of the nutritious fluid may be 
varied by the quantity and quality of the 
aliment taken in, by the powers of concoc~ 
tion and affimilation, by the circumftances 
of application and concretion, or by cer- 
tain preternatural matters carried along 
with it, 


XVUL. 


The external matter that may be infinu- 
ated into the fimple folid is various, but 
for the moft part is only aqueous moifture 
in greater or lefs quantity. 


XIX. 


That thefe feveral caufes may affect the 
pro- 
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proportion of water in the fimple folid, and 
thereby give a different flate of it, is fuf- 
ficiently obvious: That the fame caufes 
may alfo affect the other concreting mat- 
ter, we can, in general, perceive to be pof- 
fible; but in what manner, or upon what 
occafions they do fo, is not eafily dif- 
cerned. 


XX. 


The properties of the fimple folid (VIIL.) 
may be alfo varied by its ftate of agerega~ 
tion; and this again may be varied, 1. By 
the temperature of the atmofphere to which 
the body is long expofed. 2. By the pref- 
fure, external or internal, which is applied 
to the folid. 3. By the degree of extenfion 
of the folid beyond its natural ftate, which, 
in every living body, is given more or lefs 
to every part of the foft or flexible folids ; 

| and, 
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and, /a/tly, by the motion or reft to which 
the folid is accuftomed. 


XXII. 


The properties (VIII.) of the folid parts 
are alfo varied by the ftate of their orga- _ 
nization. This every where depends upon 
an arrangement of fibres, the ftate of cel 
lular texture, or upon a texture of veflels; 
and therefore, to explain the different ftates 
of organization, it will be enough to men- 
tion the caufes of the differences which oc- 
cur in thefe fundamental parts. 


XXII. 


_ Fibres may differ in fize by the feveral 
caufes (XIV.—XXI.) affeGting the mix- 
ture and aggregation of the matter of 
which they are formed, andby thefe caufes 
alone; but how far the organization of 

any 
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any part depends upon an arrangement of 
fibres, we cannot diftinctly perceive ; and, 
if it does, we cannot perceive that the ftate. 
of fuch parts differs otherwife than by the 
ftate of the cellular texture every where 
interpofed between the fuppofed fibres. 


XX. 


The ftate of cellular texture is. the moft 
important circumftance in all organized 
parts ; and it may be varied by many dif- 
ferent caufes. 1. The texture may be more 
denfe, and thereby firmer, asit has. been 
more prefled by the actions of life or ex- 
ternal force; by which means efpecially it 
is changed in the progrefs of life. 2. The 
cellular texture may be increafed in bulk, 

and rendered firmer by a new growth ta- 
king placein it, as frequently happens i in 
membranes which are flowly and gradually 
ftretched out. 3. The fame texture may 
| be- 
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become weaker by fome part of it being 
eroded. by acrid matters generated in the 
body, or externally applied. 4. It is ana 
logous to this, that, when any part is fa- 
{tained by feveral layers of cellular texture 
or membranes, fuch fupport is weakened 
by one or more of thefe layers being cut 
through; and the fame weaknefs is indu- 
ced when any external compreflion, which, 
for fome time, had been applied, is taken 
away. 5. The ftate of the cellular texture 
is varied by the matter contained in its 
cells; which is fometimes a matter con- 
creting into a folid mafs, and fometimes a 
preternatural quantity of an aqueous ine- 
laftic fluid. The bones formed in the firtt 
manner may again become foft by the har- 
dened matter’s being diffolved and reab- 
forbed. 6. When the mobility of parts on 
qne another depends upon the extent of 
cellular texture connecting them, that mo- 
bility is diminifhed or deftroyed by a great 

y eas 
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part of the cellular texture being eroded or 
cut away, and the remaining parts being 
united together; fo that the parts are now 
connected. by a fhorter portion of cellular 
texture than before. 7. Parts naturally 
{eparate may lofe their mobility by being 
joined together by a cellular texture formed 
between them, as happens when any two 
furfaces are for fome time kept clofely ap- 
plied to each other. 


XXIV. 


In fo far as a folid part is formed. by a 
texture of veilels, its properties (VIII.) 
may be varied by the different ftates of 
thefe veffels; which, 1. may be more or 
lefs full of fluids. 2. They may. be chan- 
ged into a folid mafs, by the fluid, con- 
tained and ftagnating in them, concreting 
into a folid. 3.'They may be changed in- 
to a folid, if the fluids that fhould pais 


through 
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_ thfough them are intercepted, and the ca- 

vity is filled with a cellular texture; or, 

4. ‘They may be changed into a folid, if, 

by collapfe or preffure, the fides of the 

veflels are applied to each other and con-. 
crete together. 


XXV. 

The pathology of the fimple folids can- 
not be properly feparated from their phy- 
fiology ; and therefore many different ftates 
of thefe folids, though fuch as are always 


morbid are mentioned above. We think 
it proper to fubjoin here a fhort view of 


’ . the whole of that pathology. 


XXVI, 


The difeafes of the fimple folids are, 
| _ I. Thofe of the naturally foft parts. 
1. Debility with flexibility. 
Debile tenerum, gracile, Gaub. Pathol, 
10%. 1. 


B . Debile 
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Debile tabidum Gaub. ibid, 161. 2. 

2. Debility with fragility. 

Debile fifile Gaub. 161. 3. 

3. Laxity. 

Debile laxum, fiaccidum, Gaub, 160. §. 

4. Flaccidity. 

Debile iners Gaub. 160. 2. 
s. Rigidity diminifhing flexibility. 
Rigidum tenax Gaub. 165. 1. 
6. Rigidity deftroying flexibility. — 
_ Rigidum durum Gaub. 165. 2. 
I. Thofe of the naturally hard parts. 
1, Flexibility. 
Debile flexile Gaub, a 3. 
2. Fragility. 
Fragile fpongiofum Gaub, er 4. 
Fragile vitreum Gaub. 165. 3. 

Of all thefe morbid affections, we fup- 
pofe the remote and proximate caufes may 
be under{ftood from what is delivered above 
(XIV.—XXIV.) 


SECT. 
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BS: EB 6.73! 
Or tHE Nervous SystTeEM. 


SxVi 


THE nervous fyftem, as the organ of 
fenfe and motion, is connected with fo 
fo many functions of the animal ceconomy, 
_ that the ftudy of it muft be of the utmoft 
importance, and a fundamental part of 

the ftudy of the whole ceconomy. 


A general view of the Nervous Syftem. 


XXVIL + 


The nervous fyftem confifts of the me- 
dullary fubftance of the brain, cerebellum; 
ae: 3 ke medulla 
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“medulla oblongata, and fpinalis; and of 
the fame fubftance continued into the 
nerves, by which it is diftributed to many 
different parts of the body. 


XXIX. 


The whole of this fyftem feems to be 
properly diftinguifhed into thefe four 
parts. 

1. The medullary fabftance contained in 
the cranium and vertebral. cavity; the 
whole of which feems to confaft of ‘alk 
ftinct fibres, but without the feveral fibres 
being feparated from each other by any 
evident enveloping membranes. 


N. When. we fpeak of functions, which are 
or may be in common to every part of this 
portion of the nervous fyftem, we fhall fpeak of 
the whole under the: title of the BRAIN; but, 

when it is neceflary to diftinguifh the particular 


parts,.we fhall take care to avoid ambiguity. 
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~ 2, Connected with one part or other of 
N° 1. are, the NERVES, in which the 
fame medullary fubftance is continued, 
but here, more evidently divided into 
fibres, each of which is feparated from’ 
the others by an enveloping membrane 
derived from the pia mater. | | 

3. Parts of the extremities of certain 
nerves (2.), in which the medullary fub- 
ftance is divefted of the enveloping mem- 
branes from the pia mater, and fo fituated 
as to be expofed to the action of certain 
external bodies, and perhaps fo framed as 
to be affected by the action of certain 
bodies only: Thefe we name the SEN- 
TIENT EXTREMITIES of the nerves. 

4. Certain extremities of the nerves (2.) ~ 
fo framed as to be capable of a peculiar 
contractility: and, in confequtnce of their 
fituation and attachments, to be, by their 
contraction, capable of moving moft of the 
folid and fluid parts of the body. Thefe 
| B3 | 
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we name the MOVING EXTREMITIES 
of the nerves: They are commonly named 
MOVING or USCULAR FIBRES. 


N. That the mufcular fibres are a continuation 
of the medullary fybftance of the brain and nerves, 
has not been fhown by the anatomifts, nor uni-| 
verfally admitted by the phyfiologifts; but we now 
{uppofe it, and hope afterwards to render it fufli- 
ciently probable. 


Are the ganglions of the nerves to be 
eontidered as a part of the nervous fyftem 
diftinguifhed by a peculiar function? 


XXX. 


_ Thefe feveral parts of the nervous fyftem 
are every where the fame continuous me- 
dullary fubftance which we fuppofe to be 
the vital folid of animals, fo conftituted in 
living animals, and in living fyftems only, 
as to admit of motions being readily pro- 
pagated from any one part to every other 


part 


Lol 
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part of the nervous fyftem, fo long as the 
continuity and natural living ftate of the 
medullary fubftance remains. 


N. It is obferved, that the compreffion of any 
part of the medullary fubftance prevents the com- 
munication of motion between the parts that lie 
on different fides of the part comprefied ; and it is 
probable, there d¥e other caufes befides compref | 
fion, which may alfo affect the medullary fub- 
ftance, fo as to interrupt in it the communication 
of motion; but they are not difictly known. In 
the mean time, we ufe the expreflion, that a nerve, 
or other portion of the nervous fyftem, is free, to 
denote its being free, not only from compreflon, 

. but from every other fuppofed caufe interrupting 
the communication of motion. 

The condition fitting the medullary fubftance 
for having motion propagated init, we fuppofe to be 
the prefence of a certain fluid; which we therefore 
name the nervous fluid, without meaning however 
at prefent to determine any thing with regard to 


ts fource, nature, or mannner of acting. 


B4 XXXL 
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AAXKI, 


In the living man, there is an immaterial 
thinking fubftance, or MIND, conftantly 
prefent; and every phenomenon of think- 
ing 1s to be confidered as an affection or fa-' 
culty of the mind alone. But this imma- 
“ terial and thinking part of man is fo con- 
nected with the material and corporeal 
part of him, and particularly with the 
nervous fy{tem, that motions excited in 
this give occafion to thought; and thought, 
however otcafioned, gives occafion to new 
motions in the nervoais fyftem. This 
mutual communication or influence we 
affume with confidence as a fat: But the 
mode of it we do not underftand, nor pre- 
tend to explain; and therefore are not 
bound to obviate the difficulties that at- 
tend any of the fuppofitions which have 
been made concerning it, 


XXXII, 
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‘The phenomena of the nervous fyftem 
eccur commonly in the following order. 
The impulfe of external bodies acts upon’ 
the fentient extremities of the nerves ‘ 
and this gives occafion to preception or 
thought, which, as firft arifing in the 
mind, we term SENSATION. This fen- 
fation, according to its various modifica=- 
tion, gives occafion to VOLITION, or the 
willing of certain ends to be obtained by 
the motion of certain parts of the body; 
and this volition gives occafion to the con=- 
traction of mufcular fibres, by which 
the motion of the part required is pro~ 
duced. I 


N. This is an example of the moft ordinary 
cafe; but we do net mean to fay it is the only 
cafe of communication between the different 


pasts of the nervous fyftem. 
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As the impulfe of bodies on the fen- 
tient éxtremities of a nerve does not occa- 
fion any fenfation, unlefs the nerve: be- 
tween the fentient extremity and the brain 
be free (XXIX. 3.); and as in like man- 
ner, volition does not produce any con- 
traction of mufcles, unlefs the nerve be- 
tween the brain and mufcle be alfo free ; 
we conclude, from both thefe faéts, that 
fenfation and volition, fo far as they are 
connected with corporeal motions, are 
functions of the brain alone; and we pre- 
fume, that fenfation arifes only in con- 
fequence of external impulfe producing 
motion in the fentient extremities of the 
nerves, and of that motion’s being thence 
propagated along the nerves to the brain; 
and, in like manner, that the will opera~ 
tihg in the brain only, by a motion begun 

there, 
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there, and propagated along the nerves, 
produces the contraction of muicles. 


XXXIV. 

From what is now faid, we pérceive 
more diftinétly the different functions of 
the feveral parts of the nervous fyftem, as 
diftinguifhed in (XXIX.), 1. The fentient 
extremities (X XIX. 3.) feem to be particu- © 
larly fitted to receive the impreflions of 
external bodies ; and, according to the dif- 
ference of thefe impreflions, and of the 
condition of the fentient extremity itfelf, 
- to propagate along the nerves motions of 
a determined kind, which, communicated 
to the brain, give occafion to fenfation. 
2. The Bain (XXIX. 1.) feems to be a 
part fitted for, and fufceptible of, thofe 
motions with which fenfation, and the 
whole confequent operations of thought, 
are connected; and thereby is fitted to 

| form 
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form a communication between the mo- 
tions excited in the fentient, and thofe in 
confequence arifing in the moving extre- 
mities of the nerves, which are often re- 
mote and diftant from each other. 3. The 
moving extremities (X XIX. 4.) are fo fra- 
med as to be capable of contraction, and 
of having this contraction excited by 
motion propagated from the brain, and 
communicated to the contractile fibre. 
4. The nerves, more ftrialy fo called 
(X XIX. 2.), are to be confidered as a col- 
lection of medullary fibres, each inveloped 
in its proper membrane, and thereby fo 
_ feparated from every other, as hardly to 
admit of any communication of motion 
from any one ‘to the others, and to admit 
only of motion along the continuous me- 
dullary fubftance of the fame fibre, from its 
origin to the extremities, or contrariwife. 


XXXV. 
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XXXV. 


From this view of the parts of the ner- 
- vous fyftem, of their feveral functions and 
communication with each other, 1t ap-' 
pears, that the beginning of motion in the 
animal ceconomy is generally connected 
with fenfation; and that the ultimate 
effeéts of fuch motion are chiefly actions 
depending immediately upon the contrac- 
tion of moving fibres, between which and 
- the fentient extremities the communica- 
tion is by means of the brain. Wherefore, 
in ftudying the nervous fyitem, we judge 
it proper to confider, 1. Senfation, and 
with that the general function of the fen- 
tient extremities. 2. The ation of the 
moving fibres. 3. The function of the 
brain. In confidering thefe three heads, 
the function of the nerves, more ftrictly fo 
called, will of courfe be fufficiently ex- 
plained, 


2 | oS CE 
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Corr ferry, 


Or SENSATION. 


AXKVI. 


UR fenfations may be be confidered 

as of two kinds: 1. Thofe which 
arife from the impulfe or impreflion of 
external bodies, which we therefore name 
SENSATIONS OF IMPRESSION. 
2. Thofe which arife from the mind’s be- 
ing confcious of its own action, and of 
the motions it excites; and thefe we name 


SENSATIONS OF CONSCIOUSNESS. 


Senfations of Impreffion. 


XXXVI. 


The fenfations of impreflion are very 
i | various ; 
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various; but have been generally referred 
to five heads or kinds, commonly called the 
five fenfes; that is, thofe of fight, hearing, 
fmell, tafte, and touch. 


4 


XXXVIIL 


The four firft of thefe are each of them 

properly confidered, as forming one ge- 
nus of fenfations: 1. As the particular 
fenfations comprehended under each head 

(XXXVIIL), though very various, are, 
~ however, perceived to have fomewhatcom~ 
mon to allof them. 2. As thofe of the 
fame genus all arife from impreflions made _. 
upon one part of the body only, and that 
of a peculiar organization. 3. As thofe of 
the fame genus all arife from the action of 
external bodies of one kind only, or of 

one and the fame quality, by means of 
which they act upon dur organs. 
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No fuch charafters concur in eftablifh- 
ing one.genus of the fenfations referred to 
the fifth head of touch, which are various 
in all thofe refpectts (XXXVIII.); and 
phyfiologifts feem to have referred to 
this head of touch every fenfation that 
does not manifeftly belong to the other 
four, and among the reft many of 
the fenfations of confcioufnefs. It might 
perhaps be ufeful to diftinguifh into ge- 
mera, the -feveral fenfations referred to 
touch; but it is not neceflary to be done 
here. ) : 

From certain fenfations referred to touch, 
it appears, that not only the extremities 
(XXIX. 3.), but that every part of the 
nervous fyftem (XXVIII.), is fentient with 
re{pect to certain impreflions. 3 


Sen= 
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Senfations of Confcioufnefs. 


Alas 


The fenfations of confcioufnefs may be 
referred to the following heads: 1. Thofe 
of apperception, by which we are in ge- 
neral confcious of thinking, of perceiving, 
judging, and willing, and thereby of our 
exiftence and identity. 2. The fenfations 
arifing from the particular ftate of thinking, 
as perception, memory, and judgment, are 
more or lefs clear, ready, or exact. 3. The 
fenfations arifing from the particular ftate 
of volition, and its various modes. 4. The 
fenfations arifing from the general ftate 
of action, as vigorous or weak, eafy of 
difficult. 5. The fenfations arifing from — 
particular actions, or a confcioufnefs of 
the actions excited, and of the motion of 
the different parts of the body. 6. The 

C _ feri- 
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fenfations arifing from the diminution or 
abfence of impreffions. _ 4 

Under each of thefe heads, a great num- 
ber of particular fenfations are compre- 
bended, but not neceflary to be farther 


{pecified here. 


Laws or general Circumfances of Senfation. 


XLE 


Of the four firft genera (KXXVIL), the 
fenfations arifing give no indication of the 
nature of the bodies acting on our organs, 
or of the mode of their action; and when we 
otherwife learn thefe circumftances, we can 
perceive no neceflary connection between 
them and the fenfations which they pro- 
duce. But, from certain fenfations of « 
touch and confcioufnefs, we acquire the 
notions of folid figure, of motion, im- 


pulfe, 
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- pulfe, impenetrability, and the communi- 
cation of motion, and confider the fenfa- 
tions as exactly correfpondent to the cir- 
cumftances of external bodies. At the 
- fame time, as we know of no other action 
of bodies on each other but that of 1m- 
pulfe; and as, in the cafe of the fenfations 
of the four firft genera, we learn, that an 
impulfe takes place, we have comprehend- 
ed the whole under the title of Senfations of 
Impreffion, and confider all of them as per- 
ceptions of impulfe. 
<LI. 
To produce any fenfation of impreflion, 
a certain force of impreffion is neceflary ; 
and from a leffer force, no fenfation arifes: 
The degree of force is likewife fo limited on 
the other hand, that, in a high degree, 1¢ 
deftroys the organ; and, in degrees ap- 
proaching to this, a general fenfation of 
C2  painy 
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pain, rather than the fenfation of any par 
ticular objedt, 1s produced. 


ALI, 


Within thefe limits, however, our fen- 
fations are not exactly correfpondent to 
the force of impreffion, nor do they make 
_ any exact eftimate of that ferce. . Ufually 
fenfation is relative to the change that is 
produced in the nervous fyftem; anda fen- 
fation proves. {trong or weak, only as it is 
fironger or weaker than that which had 
immediately preceded-it, or than that de- 
eree of force to which the nerves had been 
mnmediately before accuftomed. For this 
reafon too the limits (XLII.) are very va- 
riable, 


XLIV. 


Different fenfations do not always imply 


2 | : ra 
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a different kind of ation in the: bodies 
producing them; for fometimes diffe-_ 
rent fenfations arife merely from a diffe- 
rent degree of force in the fame kind of 
action, as is manifeft in the cafe of heat 
and cold. 


JALY, 
To Kiifation from impreflion, ‘a certain 
duration of impreffion is neceflary. 
tak OG 


The mind’s refting for fome time upon 
one fenfation, is called ATTENTION. 
This, like the duration (XLV.), is necef- 
fary to give an imprefiion its full effect. 


XLVI. 


_ The mand feems to be determined to 
| C350 o* - -ettentom 


‘42 PHYSIOLOGY. 


attention by the force of impreflion; by 
the pleafure or pain arifing from it; by 
the degree of emotion or paflion produced 
by thefe; and, -laftly, by the emotion’s 
being more or lefs related to the pation 
feeling, 


XLVII. 


If the force and duration of impre{- 
fion, and the attention of mind, are all in 
the due degree, the fenfation often remains | 
for fome time after the impreffion or ac- 


tion of the external body has ceafed. 


XLIX. 


The mind admits of, or can attend to, 
one fenfation only at one time, 


Le 
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L. 


Though the mind admits but of one fen- 
{ation at one time, feveral impreflions may 
at at the fame time, if they be fuch as 
' can unite in producing a fingle fenfation; 
and fuch is the cafe of many of the im- 
preflions which produce the particuar 
fenfations of the fame genus, as in thofe 
efpecially of colour, found, fmell, and 
tafte. 


LL 
Pole 

In each of thefe genera, many impref- 
fions, which feparately produce particular 
fpecies, can unite in producing a fingle 
fenfation, which is always a neutral, or 
one different from either of the feparate 
fenfations. | 


Coe 2 


44 PHYSIOLOGY. 
LI. 


This union of impreffions may take 
place, either when the impreffions are ex~ 
actly fynchronous, or when the one fuc- 
ceeds the éther before the fenfation of the 
firft (XLVII.) has ceafed, 


LITT, 


Though the motion excited in the fen- 
tient extremities by impreffion remains 
fome time, as in (XLVI), it muft be 
fuppofed to become continually weaker, 
till at length it ceafes altogether, and with 
it the fenfation. 


LIV. 


The fame impreflion foon repeated, does 
not produce the fame ftrength of fenfation 
as before. Hence, all new impreflions 

| are, 
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are, ceteris paribus, ftroneeft; and mode- 
rate impreflions frequently repeated, pro- 
duce no fenfation, unlefs their force is con- 
- fiderably increafed. — 


LV. 


Aétions which at firft produced a fenfa- 
tion of confcioufnefs, as accompanied with 
volition, come, by repetition, to be per- 
formed without any fenfation; or they 
produce it only when they are performed 
' ewith uneafinefs, pain, or unufual force. 


LVI. 


Impreffions being given, their effe&ts in 
producing fenfation are different in differ- 
ent perfons, and in the fame perfon at dif- 
ferent times. This muft arife from fome 
difference in the ftate of the bodies acted 
wpon, which may perhaps be referred to 

the 
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the following heads: 1. The ftate of the 
common teguments, or other parts inter- 
- pofed between the imprefling body and the 
medullary fubftance of the fentient extre- 
mity. 2. The different ftate of the medul- 
lary fubftance of the fentient extremities, 
as given to it in the original ftamina. 
3. The different ftate of tenfion in the me- 
dullary fubftance of the fentient extremi- 
ties, as given to it by the ftate of the 
blood-veflels conftantly connected with it. 
4. The ftate of the fame medullary fub- 
ftance, as affected by heat or cold. ys. 'The 
{tate of it as produced by former impref- 
fions (XLIII. LIV.) 6. The ftate of the 
nerves along which the motion is propa- 
gated. 7. The ftate of the brain or fenfo- 
rium. 8. The ftate of attention (XLVI. 
and XLVII.) 


LVI. 
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LVI. 


Different parts of the body are fenfible, 
and fenfible only by means of nerves pre- 
fent in them: but anatomy does not al- 
ways determine certainly with regard to 
the prefence or abfence of nerves; and, 
therefore, the fenfibility of feveral parts 
can be determined by experiment only; 
which, however, is alfo fallacious. 


LVI. 


Particular fenfations arife from impref~ 
fions on certain parts only :.1. Becaufe the 
fentient extremities in thefe parts are fo fi- 
tuated as to be expofed to the action of cer- 
tain external bodies only. 2. Becaufe the 
fentient extremities are connected with an 
organ that increafes the force of the exter- 
nal agent, or modifies its action in the man- 


mer 


* 
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ner neceffary to a determined impreffion. 
3. Becaufe the fibres of certain fentient ex- 
tremities are, by their fize or tenfion, fitted 
to be acted upon by certain external bo- 
dies only. 4. Becaufe certain fentient ex~ 
tremities are fo conf{tantly preferved in a 
certain flate, as to render them more fen- 
fible to a change. | 

Thefe circumftances determine the mode 
of impulfe, but do not account for the fen- 
fation arifing from it. 


LIX. 


Different fenfations are accomparied 
with different judgements concerning the 
bodies making impreflion, and the part of 
the human body upon which it is made. 
Some fenfations are referred to bodies at a 
diftance; others, to external bodies in 
contact; and others to the feeling body it~ 
felf. | 

ee? 
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LX. 


When fenfations are referred to our own 
bodies, it is in three feveral ways: They’ 
are moft commonly referred to the part on 
which immediately theimpreflion is made; 
and this, with regard to the external parts, 
very accurately; but, with regard to the 
internal, much lefs fo: And commonly 
the fenfations arifing from internal parts, 
are referred to the incumbent external part, 
with fome obfcure diftinction between fu- 
perficial and more deep. 2. Senfations are 
fometimes referred, not to the part upon 
which theimpreflion is immediately made; 
but to a diftant more fenfible part, to 
which a motion is propagated from the 
part impreffed. 3. As fenfations ufually 
arife from impreffions made upon the ex- 
_ tremities of the nerves, and are referred to 
thefe; fo impreflions made on the nerves 


In 
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in their courfe, are fometimes referred to 
the extremities from whence they had com= 
monly arifen. 


LXI. 


_ The fenfations of confcioufnefs (XL.1.2.) 
are referred to the encephalon. So are thofe — 
of XL. 3. if they are moderate; but, if 
more vehement, they are often referred to — 
thofe parts in which their effects are exert- 
ed, as the heart and organs of refpiration. 
The fenfations (XL. 4. and 5.) are feldom, 
with accuracy,.referred to particular parts, 
but indiftinétly toa whole member. We 
are not confcious of the action of particu- 
lar mufcles, except when their contraction 


is {fpafmodic, 


LXIl, 


We are difpofed to combine our fenfa=. 
i tions 
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tions as united in one object; and thus 
form what are called COMPLEX. IDEAS. 


LAXMI. 


We compare our feveral fenfations, and 


from thence acquire new fenfations of 
RELATION, 


LXIV. 


When fenfations formerly received are 
- again renewed by the fame objects, it is, 
for the moft part, with a confcioufnefs of 
their having been formerly received; and 


this faculty we call REMINISCENCE. 


LXV. 
Perceptions formerly received can be 
renewed without the prefence or action of 
the object which formerly gave occafion to 
_ them 


{ 
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them: and if this is attended with the con- 
{cioufnefs of a difference between the vi- 
vidity of the two perceptions, and particu- 
larly of the abfence of the original objects, 
-fach a renewed perception is called an 
IDEA; and the faculty by which this re- _ 
- newal is made, is called MEMORY. 


LXVI. 


Perceptions formerly received, can, 
without the prefence of the original object, 
be renewed alfo in fuch a manner, that the 
mind does not perceive any difference be- 
tween the original and the renewed per- 
ception ; and therefore, fuch renewal is al- 
-ways attended with the perfuafion of the 
prefence of the object. The faculty by 
which fuch renewal is made, we call IMA- 
GINATION, more ftridily. 


LXVIL, 


PHYSIOMOGY 5 


LXVIL. 


Reminifcence depends upon the forct 
or frequent repetition of the former fenfa- 


tion. 


LXVIIL 


Memory depends upon an affociation of 
perceptions, which is formed by their be= 
ing frequently repeated immediately after 
each other; by their being parts of the 
fame complex idea; and, by their having 
relations marked. Memory is generally 
faithful to fuch affociations: butit is more 
-or lefs fo in different perfons, according to 
the number and importance of the rela- 
tions marked ; according to the frequency 
of the repetition of the fenfations, andthe 
marking of their relations; and according | 

D. ta 


54 PHYSIOLOGY. 


to the different ftates of the brain, very 
little known. 


LXIX. 


- Imagination feems always to depend up- 
on internal caufes, that is, upon caufes at- 
ing in the brain. 


LXX. 


Memory and imagination renew diftinct- 
ly the ideas of feeing and hearing only. All 
others are renewed imperfectly, or notatall; 
but all others may be affociated (LX VIII.) 
with the fenfations or ideas of feeing and 
hearing, fo that thefe become figns of the 
others. The memory, in renewing thefe 
figns, fo far renews the idea belonging to 
them, as to renew their feveral affociations _ 
and relations; to renew, in fome degree, 
the pleafure or pain which formerly attend- 

ed 
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éd the fenfations themfelves; and particu- 
larly to renew the emotions of mind, or 


motions of the body, which the fenfations 
formerly produced. 


LXXI. 


Moft of our fenfations, perhaps all of 


them, are either pleafant or painful, 


LXXIL. 

The words pleafant and painful are coms 
monly generic terms, each of them com= 
prehending a great many fpecies, which 
feem to require being aflorted under feve= 
ral different genera. Thus, in the firft 
place, our fenfations may be divided into 
thofe we defire, and thofe we are averfe to. 
Of thofe we defire, we may diftinguith 
thofe which arife from qualities we refer 
to other bodies, from thofe we refer en- 
D2 | tirely 
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tirely to our own. The firft may be 
named more ftridtly the AGREEABLE, the 
Jaft the PLEASANT. In like manner, of 


the fenfations we are averfe to, we may di- | 


. finguifh the DISAGREEABLE and the 


PAINFUL. But, farther, the laft muft be 
diftinguifhed from the fenfe of averfion, 
which accompanies certain fenfations of » 
confcioufnefs, as the fenfe of debility, lafli- 
tude, difficulty, &c. and particularly from 
that which is referred ob{curely to internal 
parts, and this we name ANXIETY. Theft 
fenfations may be called the UNEASY ; 
and every one diftinguifhes this kind from 
that of the PAINFUL, more ftri@ly fo 
called. ‘Thefe laft feem to be always fen- 
fations of impreflion, — pretty accu- 
rately to a particular part. — 

There is thus a foundation for eftablifh- 
ing different genera of the fenfations we 
defire, and of thofe we are averfe to; as 
. alfo, for greater precifion in the employ= 
| ment 
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ment of terms: but the fixing the limits of 
_ thefe genera, and aflorting the feveral {pe- 
cies, may be flill difficult ; fo that we can- 
not be certain of applying the terms every 
where with ftrict propriety, 


LAXUE, 


_ The enumeration of the agreeable or dif- 
agreeable, and even of the pleafant fenfa- 
fations, would not be of much ufe here; 
and the enumeration of the uneafy and 
painful, though much more interefting, 
belongs to the pathology. However, we 
think it proper to deliver here the few fol- 
lowing propofitions. 


Eat: 


Senfation and a@ion, within certain li- 
mits, are always defired; and the want of 
fenfation, or imperfec& and indiftiné fen- 

2 ee eS ating 
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fations, are always uneafy. In action of 
every kind, the fenfations of debility and 
difficulty are alfo uneafy. 


LXXV. 


In fenfations of impreflion, their being 
pleafant or painful often depends on the | 
degree of force in the impreffion, allow- 
ance being made for the fenfibility of the 
fyftem. 


LXXAVI. 


As impreflions, by being repeated, pro~ 
duce weak fenfations (LIV.), impreffions, 
at firft painful, may, by repetition, be 
changed into pleafant, and the pleafant in- 
to infipid and uneafy. Hence arifes, with | 
regard to moderate impreflions, the plea- 
fare of novelty, the defire of variety, and 

the 
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the defire of increafing the force of pleviane 
_ impreffions. : 


LXXVII. 


There is a condition of impreflions, ren- 
dering them objects of defire or averfion, 
that cannot with certainty be referred to 
| their force. This condition we call the 
* quality of impreffions. 


LXXVUI. 


Impreffions are often rendered objects of 
defire or averfion, by combination, fuccef= _ 
fion, and relation. 


LXXIX, 


No fenfations arife originally in the 
mind, without a previous change in the 
{tate of the body. 

D 4 : LXXX. 
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LXXX. 


Certain impreffions, and certain ftates of 
the body, like to thofe which produce the 
fenfations of confcioufnefs, may both of 
~ them act upon the nervous fyftem, withgut 
producing any fenfation. | 


SECT. 
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CHAP. I. 


- # 


Or tur ACTION OF MOVING FIBRES. 


LXXXI. 


HE moving fibres (XXIX. 4.), fo far 

as yet known, are of one kind only, 

- and the fame every where, as in the moft 

commonly known mufcles. Hence, the 

terms moving and mufcular fibres are of 
the fame import. 


 LXXXIL 
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LXXXII. 


A mufcular fibre is fuppofed to have a 
peculiar organization, different both from 
that of the fimple folid fibre, and from that 
of the medullary fibres in every other part 
of the nervous fyftem 5 but wherein that 
peculiarity of organization confifts, is not 


yet afcertained. 
, 


LXXXII. 


A muicular fibre is endued with a con- 
tractility, which is different from that of 
the fimple folids, or of any inanimate 
elaftics, efpecially in this, that the contrac- 
tion of a mufcular fibre is excited by cau- 
fes which do not affe& thefe others. For, 
the contraction of a mufcular fibre is ex- 
cited by being extended ; and a contrac- 
tion is produced,. whilft the ftretching 

power 
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power continues to be applied. ‘The fame 
contraction is alfo excited by various ap- 
plications, whofe mode of action we do 
not perceive; but we know them to be 
fach as do not affect inanimate elaftics. 

In refpe& of thefe caufes by which it 
may be excited, the conrractility of mu{~ 
cular fibres hath been called IRRITABI- 
LITY. | i 


LXXXIV. 


The force of contraction in mufcular — 
fibres is often much greater than that of 
the caufes exciting it. 


LXXXV. 


Thé contractility of mufcular fibres 
(LXXXIII). appears efpecially in living 
bodies, ceafes with life, or foon after, 


and is probably never produced but with 
life. 
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life. Hence it is, that, by fome writers, 
it is called the VITAL POWER; and the 
mufcular fibre endued with it, the LIVING 
SOLID. Gaub. Patholog. 169, 170. 


LXXXVI. 


The contractility (LX XXII. LXXXIV, 
and LXXXV.) hath been fuppofed to be- | 
long to mufcular fibres, independently of 
their connection with the other parts of 
the nervous fyftem ; and, upon that fup- 
pofition, it hath been called the vis infita, 
We fhall call it the INHERENT rower 
Flaller. Prim, lin. 400, 


LXXXVIL. 


The contraction of mufcular fibr€s can 
be excited by apphcations made to other 
parts of the nervous fyftem, as well as to 
‘the mufcles; and, as the effects of thofe 


ap at 
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applications made to the other parts of the 
~ nervous fyf{tem can be prevented by liga- 


tures made upon the nerves between the 


place of application and the mufcle to be 
moved, itis concluded, that the contrac- 
tion of mufcular fibres can be excited by 


a power communicated to them by a mo- 


tion propagated along the nerves. This’ 


power is called the NERVOUS POWER. 


LXXXVII. 


The nervous power (L XXXVI. \ is 
commonly determined to motion by the 
will. This we fuppofe to act in the brain 
only (XXXIII.), and to depend upon fen- 


fation, and other modifications of thought; 


and this power, which is to be chiefly re- 
ferred to the mind, and acts in the brain 
only, we name the ANIMAL POWER. 


LXXXIX. 


oad 
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LXXXIX. 

The facility with which the contra@ion 
of mufcular fibres can be excited, and the 
force with which it can be performed, are 
to be diftinguifhed. The firft we name 
the MOBILITY, the laft the VIGOUR, of 


mufcular fibres. \ Both have been con- 
founded under the name of Irritability. 


XC. 


_ The mobility and vigour of mufculat 
fibres (LXXXIX.) can both of them be 
increafed or diminifhed by various means. 
Whatever can excite the contra@tion of 
mufcular fibres is called a STIMULUS; 
and, in general, the means of exciting con= 
traction are called STIMULANT POW- 
ERS. The means diminifhing the mo- 
bility and vigour of mufcular fibres are 
called SEDATIVE POWERS. 

| I XCI, 
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XCI. 
The inherent power (LXXXVI.) is fup= 


pofed to be more vigorous, moveable, and 
' permanent, in certain mufcular fibres than | 
in others. 


SON: 
‘The inherent power, or the contraCtion 
- dependent upon it, can be excited by cer- 
tain applications made either to the muf= 
cles themfelves, or to the nerves connected 
with them; and, in either cafe, the effects 
of fuch application are fo exa¢tly the fame 
as to allow us to conclude: that the matter 


in the nerves, and in the mufcular fibres, 
is of the fame kind. 


XCHIT. 


The mufcular fibres are fenfible to vari- 
ous impreffions, and are otherwife organs 
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of the fenfations of confcioufnefs (XL. 4. 5.) 
From this alfo, it is prefumed, that the 
mufcular fibres confift of the fame matter 
which 1s the fubject of fenfe in other parts 
of the nervous fyftem (XXXIX.) 


XCIV.: 


From XCII. XCUI. and other confi- 
derations, we think it probable, that the 
mufcular fibres are a continuation of the 


medullary fubftance of the brain and 
nerves, as alleged A XIX. 


RCV. 


Though the mufcular fibres confift of 
the fame kind of matter as that in the 
nerves, the latter fhow no contractility, 
becaufe they have not the peculiar or-_ 
ganization (LXXXIL) of the former. 


XCVI, 
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The nervous power (LXXXVII.), and 

the inherent (LXXXVI.), may fubfit for 
- fome time without any connection of the 
nerves or mufcles with the brain; and 
they fubfift alfo in entire bodies for fome 
time after life has feemingly ceafed. Both 
powers, however, are feemingly of equal 
_ duration in thefe refpects; and neither 
power feems to fubfift long but in entire 
and living bodies, | 


XCVH. 


From what is faid (XCI.—~XCVI_), it is 
probable, that the nervous and the inhe- 
rent powers are fomewhat of the fame na- 
ture; and it is alfo probable, that, in en- 
_ tire and living bodies, both the nervous 
and inherent powers have a conftant de- 
yendence upon the animal (LXXX VIII.) 

more XOVIIT, 
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XCVII. 


The contraction of mufcular fibres does 
not depend immediately on the motion of 
the blood, as it fubfifts in many animals 
after all motion of the blood has ceafed. 


XCIX. 


The contraction of mufcular fibres does 
not depend on the inflation of veficles, or 
other fuch analogous ftructure, as the 
 fhortening of the fibres in contraction is 
often greater than take place in fuch ftruc- 
ture. 


C. 


As the force of cohefion in the mufcular © 
fibres of living animals is much greater 
than in thofe of dead ones, it is probable 


from this and other confiderations, that 
F d 
the 
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the caufe of mufcular contraction is an in- 
ereafe only of that fame power which gives 
the contractility of the fimple folids, and of 
other inanimate elaftics; Haller. Prim. Lin. 
407. 408. 

If this is true, it will alfo explain why 
the force of cohefion in mufcular fibres is 
greater than that of the medullary fibres 
in any other part of the nervous fyftem, 
though both kinds of fibres (by XCIV.) 
confift of the fame kind of matter. 


CI. 


In living and healthy animals, the muf- 
cular fibres have a conftant tendency to 
contract; and this tendency we call their 
TONE, or TONIC POWER. 


Ci. 


The tonic power of mufcular fibres ne- 
i 2 ceflarily 
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- 


ceflarily fuppofes their being conftantly ina 
{tate of extenfion beyond their natural or 
moft contracted ftate; and in this ftate they 
are conftantly kept by the a¢tion of antago- 
nift mufcles, by the weight of the parts 
they fuftain, by fluids diftending the cavi- 
ties they furround, and by their conne@tion 
with fuch diftended cavities, particalaely 
the blood-veflels. 


CIil. 


As the diftention of mufcular fibres (by 
LXXXIL) proves a ftimulus (XC.), we 
conclude, that the tonic power in them 
will ceteris paribus be in proportion to the 
degree of tenfion (CII.) 


CIV. 


If the inherent power (as in XCVII.) is 
in dependenence upon the nervous and 


ani- 
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animal powers, and thefe may be increafed 
or diminifhed by various means, the tonic, 
as a part of the inherent power, mutt in 
fome meafure be in proportion to the ftate 
of the nervous and animal powers. 


CV. 


If the tonic power of any mufcular fibre 
depends more upon its ftate of tenfion 
(CIII.) than upon the ftate of the nervous 
and animal powers (CIV.), fuch fibres will 
be more affected by changes in the ftate 
of tenfion, than by changes in the ftate of 
the nervous and animal powers; ay on 
the contrary, &e. 


CVI. 


The force of contraction, or the vigour 
of mufcular fibres, will be always as the 
force of ftimulus, and the vigour of the 
EB 3 oe ani- 
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animal, nervous, and, inherent “powers 
taken together. , aa | 


CVI. 


The mobility of mufcular fibres 
(LXXXIX.) feems: often to be increafed 
by caufes which weaken their vigour $ 
and, therefore, it is induced by the dimi- 
nution of tenfion, and by caufes weaken- 
ing the animal, nervous, or inherent pow- 
ers. 


CVIIL. 


The ordinary contraction of mufcular 
fibres 1s difpofed fpontaneoufly to alter- 
nate with a relaxation or extenfion of the 
fame. be Ch eae eee ey ne 


ee 
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CIX. 


< 


_ In the ftraight mufcles and in the heart, 
the alternate contractions and relaxations 
readly take place; and that though a fti- 
mulus is conftantly applied: but in muf- 
cular fibres furrounding cavities, as in the 
alimentary canal, bladder of urine, &c. 
the alternate motions do not appear, unlefs 
a portion of the fibres is cut out, and fepa- 
rated from the reft. 


cx. 


_ From a difference in the ftate of amufcle | 
contra¢ted by inherent power, while the 
member it fuftains is moved by external 
- force, and that of the fame mufcle con- 
tracted by the power of the will, we per- 
ceive that in the mufcles there may be 
a {tate of relaxation without their exten- 


fion. 
_ CXI, 
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CXI. 

There is a ftate of the contraction of 
ymufcles that is not difpofed fpontaneoufly 
to alternate with relaxation, and in which 
too the fibres do not eafily yield to extend- 
ing powers applied: Such a ftate of con. 
traction is called a SPASM. 


CXII. 


When mutcles are excited to contra@tion 
by preternatural cafes, and are contracted 
with unufual velocity and force, and ef{pe- 
cially when the contractions, alternating 
with relaxation, are frequently and pre- 
ternaturally repeated ; fuch motions are 
called CONVULSIONS, 


CXHI, 


ff the contraction of mufcles are exert- 


ed 
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ed with unufual force, and fuch contrac- 
tions are often repeated, they in a fhort 
’ time become uneafy and weaker; and 
though coutractions are not exerted with — 
unufual rorce, if they are often repeated, — 
and for a long time, without an interval of 


reft, they alfo become uneafy and weaker. 


CXIV. 


Within certain bounds, with refpec to 
force, frequency, and duration, the con- 
traction of mufcles, by being repeated, is 
performed with more facility and force. 


CXV. 


Are not the contractions of mufcles pro- 
duced by the action of the animal power; 
thofe which are more efpecially liable to 


become uneafy and weak by frequent re- 
petition? 


SECT, 
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C HOA PH, 
Or THE FUNCTIONS OF THE BRAIN. 


CXVI. 


ROM the effects of ligatures made up- 

on the nerves, and of the deftruction 

of their continuity, it appears, that, in 
their entire {tate, motions may be commu- 
nicated from the brain to the other parts of 
the nervous fyftem, and from the latter to 
the former; and, from the fame experi~ 
ments it appears, that the brain (XXIX. 1.) 
is 
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1s the organ of fenfation and volition, and 
of the feveral intelleétual operations inter- 
vening between thefe: All which is con- 
firmed by the effects of the organic affec- 
tions of the brain upon the intelleCtual fa-— 


culties. 


CXVIL. 


The brain is thus the fenforium or cor 
poreal organ, more immediately connected 
with the mind; and, fo far as a corporeal 
organ is employed, all the operations of 
thought arifing in confequence of fenfation 
are operations of the brain, and are modi- © 
fied by its various condition; Boerb. Infi. 
Med. °581. Haller, Prim. Lin. 579. Gaub, 

Rath, Med, 523. See afterwards (CXXII.) 


CXVIT. 


As certain impreflions act on the ner- 
| vous 
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vous fyf{tem, without producing any fen- 
fation (LXXX.); and as, at the fame time, 
there is hardly any communication be- 
tween the different parts of the nervous 
fyftem, but by the intervention of the 
brain; it is from hencealfo probable, that 
the brain, by its organization, is fitted to 
propagate the motions arifing in one part, 
to the other parts of the nervous fyftem ; 
and, as thefe mechanical communications 
produce different effects, according to the 
_ different ftate of the brain itfelf, we, upon 
the whole, conclude, that the brain is a 
corporeal organ fufceptible of various con- 
ditions, and thereby of confiderable in- 
fluence in moft of the phenomena of the 


nervous fyftem. 


CXIX. 


The action of the brain, in moving the 
feveral parts of the body, is excited by 
various 
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various caufes, or by the fame. cautes i in 
different circumftances. 

. It is efpecially excited by the WILL, 
ilies the motion of certain ome as 
means to an end. 

As the motion of certain parts is adap- 
ted to various purpofes, we are confcious 
of willing thefe purpofes, as they occafion- 
ally occur, and fo far alfo of the motion 
of the parts concerned in them: but, 
where the motion of the parts is connec~ 
ted with one fenfation, or a few only, the 
_ motions required follow thefe fenfations 
without our being confcious of {pecially 
willing them; and, unlefs we have con- 
tinued the practice of adapting the mo- 
tions to different purpofes, we lofe the 
power of doing fo, and the motions be- 
come unavoidably connected with thofe 
fenfations which, for a long time, had a- 
lone given occafion to them. In moft of 
the inftances of what are called VOLUN- 

TARY 
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TARY MOTIONS, we are confcious of 
willing the end propofed, more than the 
motions excited; and, of the motions 
produced, we are confcious chiefly of 
thofe of a whole member, or of the gene- 
ral effet, and very little of the many par- 
ticular motions that concur to produce it. 
We are never confcious of the particular 
_ mufcles employed. 
2. The action of the brain is excited by 
the more general and vehement volitions 
named ,EMOTIONS and PASSIONS. 
Upon occafion of thefe, the confcioufnefs 
of willing the particular motions produced 
is always much lefs diftinct, and in many 
cafes is not at all perceived. Of the laft 
kind are, particularly, moft of the expref- 
fions of the paflions in the countenance 
and gefture. | 
3. By the difpofition of human nature 
to IMITATION. This imitation is fome- 
times involuntary, often without confciouf- 
| nefs ; 
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games ; and the confcioufnefs which takes 
"place is often of the general purpofe only, 
without that of the particular motions 
produced; or, at leaft, it is of thefe only 
as a general effect. 

4. By APPETITES or defires, directed 
to certain external objects, and arifing from 
 fenfation, without any reafoning directing 
to an end; at leaft, without any other end 
in the firft inftance butthat of the grati- 
fication of the defire. | 

5. By certain PROPENSITIES or defires 
to remove an uneafy or painful fenfation, 
in confequence of which motions are ex- 
cited, which are not directed to any exter- 
nal object, but confined to the body itfelf. 

Thefe motions are not forefeen; nor are 
we ever confcious of willing any thing, but 
the general effect. Of this kind, the chief 
are the motions of fneezing, coughing, 
fighing, hiccuping, vomiting, voiding 
urine and feces, yawning, ftretching 

2 (pan- 
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(pandiculatio), and thofe motions of reftlefi- 
nefs and inquietude which pain and -un- 
eafinefs produce. Weeping and laughing 
are expreflions of emotion and paffion. 

In all thefe, as well as in the motions of 
N° 4. fome volition is concerned, not only 
as they can often be prevented by another 
volition prefenting irfelf; but, befides, as 
the feveral motions which occur in execu- 
ting thefe propenfities are more or fewer, 
and more or lefs forcible, according to the 
vehemence of the propenfity or effort, 
Very often the ftimulus to thefe propen- 
fities is irrefiftible; and, unlefs the peculiar 
ftimulus is prefent, the motions cannot be 
produced by any volition. 

6. By certain internal impreflions arifing 
from the exercife of the fun@tions of the 
body itfelf, which produce no fenfation, 
nor produce motions of which we are con- 
{cious, except when exercifed in an unufual 
manner. Such are the eaufes of the mo- 

I é tions 
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tions of the heart and arteries, of the or- 
gans of refpiration, of the ftomach, inte- 
ftines, and perhaps of many other parts. 
With regard to moft of thefe motions, it 
may be fuppofed, that they are the me- 
chanical effects of their feveral caufes, act~ 
ing upon the inherent power of mufcular_ 
fibres (LXXXVI.): but it is fufficiently 
certain, that they alfo depend upon an 
action of the brain; and the effects of paf- 
fions, as well as the effets of deftroying 
or comprefling the nerves of the organs 
concerned, are proofs of it. 

The motions mentioned in this article 
are commonly fuppofed not to be accom- 
panied with any volition of which we 
are diftinctly confcious. This perhaps is 
not ftridtly true with regard to moft of 
them; and, fo far as it is, it may be im« 
puted to that repetition which deftroys 
confcioufriefs (LV.): But neither can we 
entirely adopt this explanation; as thefe 

: | Se motions, 
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motions, which are intended to follow one 
ftimulus only, may be fuppofed to require 
no exercife of volition, as in the cafe of the 
heart, arteries, and alimentary canal, while 
the action of refpiration, as adapted to va- 
rious purpofes, continues to be a voluntary 
motion. 

+. By various occafional impreffions of 
external bodies, and by various occafional 
ftates of the fyftem, or of its particular 
parts which excite motions, not only in 
the parts to which the impreflions are im- 
mediately applied, but alfo in diftant parts, 
on which they can operate only by the in- 


tervention of the brain. Some of thefe 


caufes operate with, others without, fenfa- 
tion or volition, 


CXX. 


In all, or any of thefe cafes in which the 


ation of the brain takes place, we do not — 


per- 


* 
; 
; 
* 
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i 
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perceive the manner, that is, the mechani- 
cal means, by which the feveral caufes 
produce their effects; and we perceive only 
an inftirution of our Maker, eftablifhing 
a connection between the feveral caufes 
and the motions which enfue. At the 
fame time we, for the moft part, perceive, 
that the connections eftablifhed are fuited 
to the purpofe of the animal ceconomy ; 
_and particularly, to the purpofe of fupport- 
ing the fyftem ina certain condition for a 
certain time, and of averting what might 
hurt or deftroy it. This conftitution of 
of the animal ceconomy we call NATURE; 
and every where in the ceconomy we per- 
ceive the vires confervatrices and medicatri~ 
ces nature, {o juftly celebrated in the {chools 


of phyfic. 
CXXI. 


It is in confequence of this conftitution, 
x oR 3 that 
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that not only impulfe, and other caufes 
which may be fuppofed to produce motion, 
do accordingly excite motions in the ani- 
mal ceconomy; but that alfo many caufes 
which feem to diminifh motion, do, how- 
ever, produce an increafe of motion in ani- 
mal bodies. ‘Thus feveral paflions which, 
in their firtt tendency, diminifh motion, 
feveral propenfities arifing from debility 
and difficulty of action, the abfence of 
ufual impreflions, evacuations, and other 
caufes of relaxation, cold and narcotic 
powers, are all of them caufes of confider- 
able motions arifing in the animal fyftem. 


CXXIL, 


As the mechanifm of the brain; fuited 
to its feveral functions, is not at all per- 
ceived (CXX.); and, at the fame time, as 
very few of thefe functions are carried on 
without fenfation and. volition, it muft ap- 


pear 


: & 


ok 
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pear from this, and many other confidera- 
tions, that the mechanifm of the brain 
_ {(CXVIL.) would not be fufficient for the 
purpofe, without being united with a fen- 
tient principle, or mind, that is conitantly 
prefent in the living fyftem. But, at the 
fame time, it is with little probability al- 
leged, that the adminiftration of the cor- 
poreal functions is entirely directed by the 
mind acting independently of the body, 
and with intelligence perceiving the ten- 
dency of impreffions, and exciting fuch 
motions as may favour the beneficial, or 
- obviate the hurtful tendency of all caufes 
acting upon the body. 

We are certainly confcious of no fach 
adminiftration. Many impreffions have 
their effects without fenfation or volition. 
In moft cafes where volition takes place, 
it 1s very general, with little confcioufnefs 
‘iil the motions excited, and none at all of 

ee the 
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the organs employed. The force of sims 
preflion is every where abfolute; and it is 
according to the force of impreffiony and 
other mechanical conditions of the fyftem, 
that the motions excited. prove either fa- 
lutary or pernicious. The general prin- 
ciple, therefore, is ill-founded; it is ‘not 
neceflary, (vide Stahl. Pref. ad Funker. 
Confp. Med.); it can be of no ufe, and may 
be hurtful to the fyftem of phyfic. | 


CXXIUL, 


The action of the brain is often deter- 
mined and regulated by cuftom and habit; 
that is, by laws eftablithed by frequent and 
uniform repetition. See above XLII. LIV. 
LV. LVI. 5. LX. 3. LXVIUI. and LXX, 
for the effes of cuftom on fenfation, .and 
CXIV. for one effect of it on the ation 
of moving fibres. I€is now to-be ob- 
ferved further, 1. That cuftom determines 

the 


, 
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the degree of tenfion (CII. CIIL.) neceflary 

to the action of mufcular fibres. 2. That 
cuftom affociates motions with fenfations, 
which are not otherwife their caufes; fo 
that the renewal of the fenfation, or of 
its idea, renews alfo the motion. 3. That 
cuftom affociates different motions, fo that 
they cannot be feparately performed, tho’ 
not originally, nor neceflarily connected. 
4. That cuftom determines the degree of 
force and velocity with which motions can 
be performed. 5. That cuflom deter- 
mines the order of fucceflion in affociated 
motions, and the velocity with which they 
fhall fucceed one another. 6. That cu- 
ftom eftablifhes the periodical return of 
certain fenfations and motions, not origi- 
nally neceflary to the economy. 7. That 
cuftom fixes an exact period for the return 
of certain fenfations and motions, which, 
by the laws of thesceconomy, are difpofed 
to return at intervals otherwife undeter- 
F 4 - mined 
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mined. Thefe laws, which may be efta- 
blifhed by cuftom, are, many of them, 
with difficulty avoided; they are often 
rigidly fixed, have a confiderable influence 
on the action of the brain, and govern the 
revolutions of the animal fyftem. Thus, 
any caufes producing a deviation from the 
ufualdegree of force and velocity (N° 4.) 
are apt to deftroy the meafure of it alto- 
gether; and, in like manner, caufes pro- 
ducing a deviation from the ufual order 
and velocity in the fucceflion of motions 
(N° 5.) are apt to deftroy the power of 
the mind in following that order, or in 
giving any meafure to the feveral motions 
which fhould be performed; and perhaps, 
in this way, the effects of debility, of feve- 
ral paflions, and of furprife, are in fome 
meafure explained, | 


CXXIV. 
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The brain feems, by its.conftitution, to 
be difpofed to the alternate ftates of reft 
and activity; as appears in the alternate 
{tates of fleep and waking, which conftant- 
ly take place in every animal: but wherein 
this conftitution confifts, it. is difficult to 
difcover. . 


CXXV. 


The moft common opinion is, that the 
brain is a fecretory organ, which fecretes a 
fluid neceffary to the funétions of the ner-~ 
vous fyftem; that this fluid. is alternately 
exhauited and recruited, and thereby gives 
occafion to the alternate ftates of {leep and 
waking. But this fuppofition is attended 
with many difficulties. 1. It is probable, 
that the nevous fluid exifted in the animal 
| embryo, before the action of the heart, or 


any 
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any fecretory function, could take place. 
2. In animals which during the winter 
fuffer a temporary death, fuch as. bats, 
when by heat they are again reftored to 
life, the vital power of the folids is re- 
ftored before the fluidity of the blood, 
3. The nervous fluid fubfifts in the 
nerves and mufcular fibres long after 
_ they are feparated from the brain, and 
often when cut into many fmall parts, 
4. Though it be true that the brain is a 
fecretory organ, the fluid fecreted may be 
deftined to another purpofe; and fo far as 
we underftand that purpofe, the fluid fit for 
it, muft be unfit for the purpofe of fenfe 
and motion. 5. There is no: appearance, 
in any part of the nervous fyftem, of pro- 
vifion made for an occafional accumulation 
of the fecreted fluid; nor is there any evi- 
dence of its actually taking place. 6. The 
phenomena of fleep and waking do not 
correfpond with fuch a fuppofition ; as” 

ae fleep 


-_ 
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fleep often takes place when the fe- 
creted fluid muft be copioufly prefent, 
and waking can be protracted when the 
fluid is exhaufted much beyond its ufual — 
meafure. 7. Both ftates are induced by © 
many caufes, which can hardly be fup- 
pofed to act upon fecretion. 


CXXVI. 


A certain compreffion of the brain can 
produce a ftate of the fyftem refembling 
fleep; but that ftate is in fome refpects, 
different from that of ordinary {fleep: 
And it does not by any means appear, 
that natural and ordinary fleep depends 
upon any compreflion of the brain. 


CXXVII. 


As it is therefore probable that fleep and 
waking do not depend upon a different 
quantity 
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- quantity of the matter of the nervous fluid 
for the time prefent in the fyftem (CXXV.,), 
or upon any caufes interrupting its motion, 
while the condition of the matter remains 
the fame (CXXVI.); we are difpofed. to 
believe, that thofe ftates of fleep and wa- 
king depend upon the nature of the ‘ner- 
vous fluid itfelf capable of becoming more 
or lefs moveable; that it is chiefly in the 
brain fufceptible of thefe different condi- 
tions; and that, efpecially by its condition 
there, it has its more general effets on the 
whole fyftem. 


CXXVUT, 


This may perhaps be confirmed by con- 
fidering the remote caufes of fleep and wa- 
king: And it appears, that cold, the ab- 
’ fenee of impreffions, attention to a fingle 
fenfation, or to fenfations that have no 
confequence in thought or action; the 


finifhed 


~ 
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finifhed gratification of all vehement de- 
fires, fedative fenfations and impreflions, 


evacuations, relaxation, and any violent, 


frequent, or long continued exercife of 


the animal power; are all of them, feve- 


rally or together, caufes inducing fleep. 
C XXI1X. 


On the other hand, it appears, that a 
certain degree of heat, all fenfations of im- 
preflion, impreffions analogous to thofe 
which produce fenfation, all fenfations 
which lead to thought and action, and the 
increafed impetus of the blood in the vef- 
fels of the brain, are all of them caufes fa~ 


youring or inducing a flate of waking. 


he. eas 


As moft of the caufes CXXVIII. are 
evidently fuch as diminifh motion in the: 
ass brain, 


@ .PHYSrQOLOEY. 


brain, and thofe of CX XIX. are fuch a8 
“increafe it; it is from thence probable, 
that the nervous fluid in the brain is truly 
capable of different {tates or degrees of mo- 
bility, which we fhall call its ftates of EX- 
CITEMENT and COLLAPSE); but, with< 
out intending, by thefe terms, to exprefs 
or determine any thing with regard to the 
nature of the nervous fluid, or wherein its 


different ftates confift. 


CXXXI. 


This fubjeét may be further illuftrated, by 
obferving, that the excitement of che brain 
appears to be in very different degrees on 
different occafions. It feems to be greateft 
in, certain maniacs endued with uncom- 
mon ftrength, refifting the force of moft 
impreffions, and with the utmoft difficulty 
admitting fleep. 


CXXXII, 
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A leffler degree of excitement occurs in 
the ordinary ftate of waking men in health, 
when the excitement is total with refpect — 
to the functions of the brain, but readily 
admitting of fleep. This excitement may 
be confidered as of two kinds; either as it © 
re{pects the vigour, or as it refpects the mo- 
bility of the fyftem: And thefe different 
{tates of the brain are expreffed in the body, 
_by ftrength or debility, alacrity or fluggifh- 
nefs ; and in the mind, by courage or timi- 
- dity, gaiety or fadnefs. | 


CXXXIL. 


A degree of collapfe takes place in the 
cafe of natural fleep, when the collapfe 
prevails fo far as to fufpend very entirely 
the exercife of the animal functions ; and, 
though the exercife of the vital and natu- 

ral 
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ral continue, they are confiderably weak- 
ened. The partial collapfe that may take 
place in the brain difcovers: itfelf by the 
delirium which appears in a ftate that of- 
ten occurs as intermediate between {fleep 
and waking; and even in fleep the collapfe 
with ref{pect to the animal functions, takes 
place more lefs entirely ; whence the fleep © 
is with or without dreaming, and the 


dreaming is more or lefs active. 


CXXXIV. 


A ftill greater degree of collapfe takes 
place in the cafe of fyncope; in which © 
it is fo great, as to fufpend the exercife . 
of the vital functions concerned in the 
circulation of the blood, notwithftand- 
ing the force of habit in thefe, and their 
being expofed to conftant ftimuli. Here 
the collapfe may be very confiderable; but 
there ftill remains fome degree of excite= 

7 ment 
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ment while the brain can be acted upon 
by ftimuli, which act only on vital pow- 
ers, and while its ufual excitement is ftill 
recoverable by fuch ftimuli. — 


CXXXV. 


If the collapfe is fill more complete and 
irrecoverable, it is the flate of DEATH. 


CXXXVI. 


From, what is now faid of the excite= 
ment and collapfe of the brain, it will ap= 
pear, that we fuppofe LIFE, fo far as it is 
corporeal, to confift in the excitement of 
the nervous fyftem, and efpecially of the 
brain, which unites the different parts, and 
forms them intoa whole. But, as certain 
other functions of the body areneceflary to 
the fupport of this excitement, we thence 
| G learn, 
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learn, that the caufes of death may be of 
two kinds; one that acts directly on the 
nervous fyftem, deftroying its excitement; 
and another that indire@tly produces the 
fame effeét, by deftroying the organs and 
functions neceflary to its fupport. Of the 
firft kind are chiefly the caufes of fleep: 
operating in a' higher degree; as cold, fe- 
' dative paflions, poifons, and all caufes of 


very violent excitement. 


CX RSV 


This fubject may receive ftill further 
iluftration from confidering the ftate of 
the other parts of the nervous fyftem with 
ref{pect to excitement and collapfe. In the 
nerves ftrictly fo called (XXIX. 2.), we do: 
not know that the nervous fluid fuffers any 
change, but what is exactly correfpondent 
to its ftate in the brain and extremities 3 
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and therefore the only difference of the 
ftate of the nerves to be taken notice of is 
their being more or lefs free (XXX.) 


CXXXVITI. 


In the fentient extremities of the nerves 
_ (XXIX. 3.), a difference of the ftate of the 
nervous fluid arifes from the feveral caufes 
mentioned (LVI. 2. 3. 4. and 5.), which 
_ give a different degree of fenfibility; and 
it is probable, that thefe different ftates of 
the fentient extremities are analogous to 
the different degrees of excitement in the ~ 
brain. | 


CXXXIX. 


The moving extremities, or mufcular 
fibres (X XIX. 4.), may alfo be in a difter- 
ent condition with refpect to excitement. 
It is probable, that their conftitution 1s 

G2 fuch 


14 PHYSIOLOGY. 


fuch as to admit of a higher degree of ex- 
citement than any other portion of the 
nervous fyftem ; and that upon this their 
contractility depends. But, whatever is in 
this, we perceive very clearly, that the con- 
dition of mufcular fibres may be varied by 
caufes affecting their tonic power (CI.); or 
their vigour and mobility (LXXXIX.), and 
by the effect of cuftom (CXIV.); and it 
is probable, that the ftates produced by 
thefe caufes are analogous to the different 
degrees of excitement in the brain(CX XX.) 
andinthefentient extremities(CX XX VIII); 
and thus the feveral parts of the nervous 
fyftem (XXIX.), as they confit of the fame 
kind of matter (XCIV.), are alfo fubje@ to 


fimilar conditions. 
CXL. 
The beginning of motion in the nervous 


fyflem is moft commonly accompanied 
2: with 
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swith fenfation, and the force of this. in 
producing its feveral effects is more or lefs, 
ee According to the force (XLH.), quality 
(LXXVIL), and novelty (LIV.) of im- 
preffion. 2. According to the fenfibility 
of the fentient extremity and brain (LVI.} 
3. According to the ftate of attention | 
(XLVII.) ‘Thefe feveral caufes often con- 
cur, frequently balance one another, and 


are always to be confidered together. 


CXLI, 


The effect of fenfation is commonly that 
of exciting the action of the brain; and 
this is generally according to the degree 
of volition produced under the different 
eircumftances mentioned in CXIX, 


CXLII. 


The action of the brain excited by vo; 
G3 lition 
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lition or other caufes, is determined to par- 
ticular parts of the body, moft conftantly 
by the connections eftablifhed in the fy- 
ftem (CXX.), but alfo occafionally, by ac- 
quired habits, or the greater mobility of 


certain parts. 


CXLII. 


With regard to the conneétions efta- 
blifhed in the fyftem (CKX. CXXL.) it is 
to be obferved, as of great confequence in 
pathology, that certain parts of the body _ 
_ which have a common fun@tion and con- 
{titution, have thereby a peculiar relation 
to the brain, fo as to be more liable to be 
affected by the different ftates of it, and in 
their turn by the difference of their condi-~ 
tion to affect the brain. Such are, efpe- 
cially, the organs of voluntary motion; 
the alimentary canal, and efpecially the 
ftomach ; the circulatory fyftem, and par- 

ticularly 
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cicularly the extremities of the veffels on 
the furface of the body; the uterine and 
genital fy{tem in females; and fome others 


to be mentioned in the pathology. 


CXLIV, 


The communications of motion between 
the feveral parts of the nervous fy{tem 
which have been mentioned as inftances 
of a particular fympathy between thefe 
parts, are very feldom to be explained by 
any contiguity er contact, either in the 
origin or courfe of the nerves of the com- 
_ maunicating parts; and more commonly 
they may be explained, by fuppofing the 
action of the impreffion to be general with 
refpect to the brain, and that the affection 
of particular parts depends upon the caufes 
of determination (CXLII. CXLIIL) 

When the action of feveral parts, toge- 
ther or fucceflively, are neceflary to pro- 


G4 " : dace 
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duce one effect, thefe concur, though the 
ftimulus exciting the action of the brain is 
applied to one fingle part only ; and com- 
monly no other caufe of communication 
can be afligned, but the feveral motions 
being neceflary to the exeeution of the vo= 
lition, propenfity, &c. arifing from the fti- 
Male i onegTEe. 


CXLV. 


Thefe are the chief faéts and laws rela- 
tive to the nervous fyftem. The whole 
might perhaps be illuftrated, and more 
exactly afcertained, by a more particular 
inquiry into the nature of the nervous 
fluid; but we are not fo confident in our 
opinion on this fubjed, or of the applica- 
tion it will admit of, as to deliver it here. 


$ ECT. 


¥,| 
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Or THE CiRCULATION oF THE BLoop, 


CXLVI. 


7 HE circulation of theblood, by CXXIX, 

 feems neceffary to the excitement of the | 
brain ; and for this, as well as other rea~ — 
fons, it is, next after the function of the 
brain icfelf, the moft important of the ani- 
mal ceconomy. 

On this fubject, we fhall confider, 1. The 
sourfe of the blood, 2. The powers by 
ey Ae, 
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which the blood is moved. 3. The laws 

and general circumftances of the circula- 

tion. 4. Refpiration as neceflary to it. 
On all thefe fubje@s we fuppofe the 

anatomy of the parts to be known. 


Do ee Aa eae 


°C HA BST 
Or THE Course oF THE BLoop. 


CXLVIIL. 


[AT OUNDS and hemorrhagies .fhow, 
that, in living bodies, the blood 
is in conftant motion, and flowing into 


any one part from many others. 
CXLVIII. 
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CXLVUI. 


In man, and other analogous animals, 
which have once breathed for fome time, 
the courfe of the blood is very conftantly 
in the following manner. . | | 
From the left ventricle of the heart, the 
blood pafles into the trunk of the aorta, 
and fucceflively into the following veflels 
and cavities, viz. the branches of the aorta, 
the branches of the vena cava, the trunk of © 
the fame, the right auricle of the heart, the 
right ventricle of the fame, the pulmo- 
nary artery, the pulmonary veins, the left 
auricle of the heart; from which laft it 
pafles into the left ventricle of the heart to 
return again into the fame courfe as be- 
fore. — t 
From all this, it appears, that in the ar- 
teries the ufual courfe of the blood is from 
the heart towards the extreme branches of 
oh ene 
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thefe ; and that, in the veins, the courfe 1s . 


in the contrary direction, from the extreme 


branches towards the heart. 


CXLIX. 


The courfe of the blood through the 
cavities of the heart, as above defcribed, is 
not in a continued ftream, but alternately 


interrupted and free during the contrac- 


tion and dilatation of thofe cavities, which 
alternately happen. ‘Thus, while the left 
- ventricle of the heart is in a ftate of con- 
traction, the blood paffes out of it into the 
aorta; but at the fame time no blood 
paffes into it from the left auricle, which 
is then dilated and filled by the blood flow- 
ing into it from the pulmonary vein. It 
is only when the ventricle is emptied by 
contraction, and confequently relaxed, that 
the blood paffes into it from the auricle, 


urged by the contractions of the auricle 


and 
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and adjoining finus venofus, which fucceed 

immediately to that of the ventricle. Du- 
ring this contraction of the auricle and 
filling of the ventricle, no blood paffes 
from the ventricle into the aorta, nor till 
a contraction of the ventricle fucceeds in 
confequence of its being filled. The fame 
circumiftances take place with regard to 
the right ventricle and auricle of the heart, 
and precifely at the fame times; for it ap- 
pears, that the two ventricles of the heart 
are contracted and relaxed at the fame 
time; and, in like manner, the two av- 
ricles. 


CL. 


That the courfe of the blood, as de- 
fcribed CXLVIII. and CXLIX. is its 
ufual and conftant courfe, appears from 
inf{pection of the heart in living animals ; 
from the fituation of the valves of the 

heart ; 
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heart; from the fituation of the valves at 


the orifices of the aorta and pulmonary 
artery; from’the fituation of the valves of 
the veins; from the effeds of ligatures 
made upon the arteries and: veins; from 
the effets of hemorrhagies of the veins ; 
from obfervations: with: the’ microfcope; 
and, Jlaftly, from experiments of infufion 
and transfufion in living, and of injection 
in dead animals. . 


CLL 


This courfe of the blood is, however, 
in fome parts, and upon fome occafions, a 
little changed. 1. In the penis, and fome 
other parts, the blood does not pafs from 
the extreme artériés immediately into con- 
tinuous veins; but is poured out into an 
intermediate cellular texture, from which 
it is afterwards received ‘by the extreme 
veins. 2. In the {mall branches of the 


- Wala, aorta, 


~ 
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aorta, the blood does not move conftantly 
in a diretion from the heart towards the 
se extremities; but, in certain portions of 
them, is fometimes retrograde tothatcourfe. 
In this, it is favoured by the-anaftomofes 
frequent between the {mall veflels, which, 
at the fame time, prevent this deviation 
from being confiderable or durable, while 
the action of the heart continues. 


CLI: 


In the courfe of the venous blood; there 
is alfo fome variety. 1. In the fmall veins, 
the blood is liable to have a motion retro- 
grade to its ufual direction (CKLVIIL.), as 
in the arteries (CLI. 2.) 2. The blood, 
returning to the heart from moft parts of 
the body, paffes fucceflively from {maller 
anto larger veins, by a feries of pretty re- 
gularly increafing vellels, tull they form 
the vena cava entering the heart. But 


this 
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this is varied in the abdomen, where the 


veins carrying the blood returning from 
every vifcus included in that cavity, except 
the kidneys and genitals, unite in forming 
the vena portarum, whereby they undergo 
a peculiar diftribution. 3. The veins re- 
turning the blood from the extreme arte- 
ries in the brain, do not carry it to the 
heart by a feries of regularly increafing 
veflels, but by the interpofition of finufes, 
into which the fmall veins iffuing from 
the cortical part of the brain immediately 
pour their blood. 4. As the courfe of the 
blood through the veflels of the lungs is 
not at all times equally free, and particu- 
larly is confiderably interrupted at the 


end of exfpiration; fo at the fame time it | 
is alfo interrupted at entering the right 


ventricle of the heart; and this often occa- 
fions fome regurgitation, or retrograde mo- 
tion, in both the afcending and defcending 
cava. 


| CLIIE. 
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The whole of the fluids carried in the 
aorta to its extreme branches, are not re= 
turned again by the continuous veins to 
the heart, as, by fecretory veflels, a part of 
them is conftantly carried out of the courfe 
above defcribed. Some of thefe fecreted 
fluids are thrown entirely out of the body, 
and others are poured into certain cavities, 
for various purpofes of the ceconomy ; 
and fome of thefe are again returned into 
the courfe of the circulation. Of thefe 
Jaft, there is a peculiar fluid which, from 
the extremities of the arteries, is poured 
out in a liquid form, or exhaled in that of 
_ vapour, into perhaps every cavity and va- 
cuity of the body. This, after having 
ferved the purpofe of the effufion, feems 
intended to be regularly returned again 
into the courfe of the circulation ; and ac~ 


x H cordingly, 


Wf PHYSIGLO GY. 


cordingly, in all the feveral cavities into 
which it had been effufed, there are abfor- 
bents which again take it in. Thefe do 
not carry the fluid immediately into the 
veins; but uniting, form the veflels called 
LYMPHATICS, which, in their courfe, 
pafs through the conglobate glands, and at 
length terminate either in the receptacle of 
the chyle, in the thoracic du@t, or in the 
left fubclavian vein; and, in this way, re- 
turn the abforbed fluid into the courfe of 
thé ordinary circulation. 


CLIV. 


There are abforbent veflels, not only in 


all the feveral cavities, but alfo on the ex~ 


= 


ternal furface of the body, by which many 


extraneous matters may be introduced in- 


to j ta I 


CLV, 
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CLV. 


 Moft of the fluids fecreted from the cir- 
€ulating mafs, and poured into cavities, 
may be abfotbed from thefe, and returned 
again by the lymphatics, as in CLI. to the 
courfe of the circulation. But the fame 
fecreted fluids feem often to be returned 
alfo into the courfe of the circulation by a 
reeurgitation, or retrograde motion, in the 
‘excretory and fecretory veflels. 


i SECT. 
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G eA Pa, 


Or THE POWERS MOVING THE BLOOD. 


CLVI. 


HE chief power by which the blood 
is moved, and the circulation carried 
on, is the action of the heart, or its repeat- 
ed contractions occurring, as mentioned 
CXLIX. For this purpofe, the heart is a 
muicular part; the action of which may 
depend upon an inherent power ftimulated 
by the dilatation of its cavities; but this 

in- 
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inherent power requires the conftant fup- 
_ ‘port of the nervous and animal powers, 
and is often actuated by thefe. 


CLVII. 


The contraction and relaxation of the 
heart, or, as thefe are called, its fyftole and 
diaftole, are necellarily alternate by the 
general law (CVIII.) affecting all mufcles, 
and by the ftimulus from the influx of 
venous blood being alternately applied and 


removed. 


CLVIII. 


If we may be allowed to eftimate the 
vigour of mufcles by the number of their 
fibres, we mutt fuppofe the force of the 
heart to be very confiderable; but it is 
very difficult to obtain any cxact eftimate 
of its abfolute force. It is perhaps the re~ 
P34 lative 


a 


a 
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lative force only that we are concerned te 
know. 


CLIX. 


Do the arteries, by their contraction, 
contribute to promote the motion of the 
blood begun by the heart? They cannot 
do it by the elafticity of the fimple folid 
in their ftruGture; and can do it only by 
their being endued with a mufcular 
power, whereby they may, in their con- 
traction, communicate to the moving 
blood more than was loft of the force of 
the heart in dilating them. That they 
are indued with a mufcular contractility 
(LXXXI.), is probable from the appear- 
ance of the mufcular fibres in their ftruc- 
ture; from their irritability appearing in 
the experiments of Ver{chuir ; from their — 
| becoming flaccid on tying the nerves be- 
fonging to them; from the motion of the 

a : blood 
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blood being fupported, when the force of 
the heart is confiderably weakened; from 
the motion of the blood becoming languid, © 
“when the action of the arteries is deftroy- 
ed; from the velocity of the blood in the 
extreme arteries being greater than was to 
be expected from the velocity of the blood 
iffuing out of the heart, expofed to fo 
many caufes of retardation as conftantly 
occur ; and, laftly, from the velocity and 
impetus of the blood in different parts of 
the body, and at different times, being’ 
unequal, while the action of the heart 


continues the fame. 


It is probable, that the mufcular fibres 
of the arteries become more irritable as 
the arteries are more diftant from the 


heart. 


oe a CLX, 
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CLX. 


The tone and action of the arteries, as 
a mufcular part, may be increafed by fti- 
muli immediately applied to them, or by 
the increafed force of the nervous and ani-~ 
mal powers with regard to them; and 
they may be diminifhed by fedative powers 
applied, or by weakening the nervous and 
animal powers. 


CLXI. 


There does not appear to be any ofcilla- 
tory motion in the extreme arteries inde- 
pendent of the action of the heart. 


CLXII. 


There does not appear to be any opera- 
tion of capillary attraction in the extreme 
arteries ; nor does there feem to be any 

occafion 
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occafion for fuch a power in any part of 
the arterial fyftem. 


CLXMI. 


The power of derivation (Vzs derivationis 
dl. Halleri 174.) in the fanguiferous fy- 
ftem, feems to be no other than that which 
arifes from the fulnefs of contradile veflels. - 


CLAIV. 


The motion of the blood in the arteries 


of any particular part is promoted by the 
action of adjoining mufcles. 


/ CLXV. 


The blood in the vena cava, and its 
‘branches, is moved by the action of the 
heart and of the arteries. 'Thefe powers 
are aflifted by the action of mufcles, which, 

int 
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in their contraction, prefs the veins lying 
between their feveral fibres ; and alfo, by 
the {welling of their whole mais, prefs the 
adjoining veins. ‘Thefe veins.are commonly 
__provided with valves, which determine the 
effect of all preffure upon them, to be the 
motion of the blood towards the heart. 

The great trunks, both of the vena cava 
and pulmonary vein, are provided with 
mufcular fibres, and manifeftly endued 
with mufcular contractility. 


CLXVI, 


In the abforbent vefléls, the fluids are 
probably taken in by a capillary attrac-. 
tion. 


CLAVIL. 


In the lymphatic veffels, provided with 
numerous valves, which neceflarily deter- 
| mine 
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mine the motion of the contained fluid to 
be towards the heart, the fluid is mo- 
ved by the preflure of the neighbouring 
mufcles and arteries. But further, as 
the lymphatics are remarkably irritable, 
it is probable that the fluid in them is 
moved by a periftaltic motion begun by 
the action of their abforbent extremities. 


—CLAVUL. 


The motion of the blood through the 
veflels of the lungs, depends upon refpira- 
tion, to be confidered hereafter. 


SECT, 
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‘CHAP. I. 


Or THE Laws oF THE CrRcULATION. 


CLXIX. 


HE velocity of the blood pafling out 

of the left ventricle of the heart into 

the aorta, may be eftimated from knowing 
the quantity of blood paffing out at each 
fyftole, the area of the orifice of the aorta, 
and the time occupied by the fyftole; but 
none of thefe circumftances are exa@ly — 


afcertained. 
CLXX. 


PHYSIOLOGY. — ig 


YGEXX, 


As the blood moves onwards through 
the arteries, the velocity (CLXIX.) fuffers . 
a confiderable retardation from feveral 
caufes. 1. From the capacity of the ar- 
teries being enlarged as they are more di- 
ftant from the heart. 2. From the fre- 
quent flexures of the arteries. 3. From 
the angles which the branches make with 
the trunks from which they arife. 4. From 
anaftomofes. 5. From the vifcidity of the 
blood. 6. From the friction of adhefion. 
7. From the weight and rigidity of the 
parts furrounding the arteries. 


CLXXI. 


The velocity (CLXIX.) and the caufes 
of retardation (CLXX.) being given, the 
velocity of the blood in the arteries will 

7 be 
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be as the frequeney of the fyftole of thé | 


heart. 


ae CLX XAT. 


The frequency of the fyftole of the hearé. 


will be more or lefs, 1. As the blood in the 
veins is more or lefs quickly returned to 
either ventricle of the heart. 2. As the 
ventricles of the heart are more or lefs en- 
tirely evacuated at each fyftole. 3. As the 
muicular fibres of the heart are more of 
lefs moveable. 4. As the ation of the 
nervous and animal powers are more or 
lefs increafed with refpe@ to the heart. 


CLXXIITI. 


As the arteries of a healthy body are als 
ways full, the blood thrown out of the ven= 


tricles into the arteries during the fyftole 


of the heart, can only find a place there 
x by 
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by pufhing on the blood with the velocity 
(CLXIX.), or by dilating the arteries; but 
as the refiftances CLXX. prevent the 
“blood from flowing with the velocity 
CLXIX. the blood thrown out of the 
heart muft, in fome meafure, dilate the ar- 
 teries, and thereby form what is called the 
PULSE, | 


CLXXIV. 


. Ic appears, that, in the arteries to a cer~ 
tain length, the blood moves fatter during 
the fyftole than during the diaftole of the 
heart; but as the refiftances and caufes of 
retardation become greater in every por- 
tion of the arteries as it is more diftant 
from the heart, fo the acceleration of the 
- blood during the fyftole of the heart mutt 
be greater in any portion of the arteries 
nearer the heart than in the next adjoin~ 
ing that is more diftant; and fe far as this 

_ takes 
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takes place, a dilatation of the arteries 
will happen, even from a {mall quantity 
of blood thrown out of the ventricles. 


CLXXYV. 


_ As the refiftances to the blood’s motion 
in the blood-veffels increafe with the di- 
{tance from the heart, there may be a part 
of the fanguiferous fyftem in which the 
motion of the blood will not be accele- 
rated during the fyftole of the heart; and, 
in which, therefore, no pulfe can be dif- 
cerned. This happens in the extreme 
branches of the aorta;, and no pulfe is ever 
obferved in the extreme branches of the 
vena cava, | | 


CLXXVI, 


,. dhe velocity and impetus of the blood. 


in 
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in the whole fy{ftem of blood-veflels will 


always be as the action of the heart and 


arteries taken together. 


CLXXVIL 


The velocity and impetus of the blood, 
in any particular part of the fyftem, will _ 
be, 1. As the part is more or lefs diftant 
from the heart. 2. As the circumitances 
(CLXX.) take place more or lefs in the part. 

' 3. As the gravity of the blood concurs 

with, or oppofes its motion in the part. 

4. As caufes increafing or diminifhing © 
the action of the arteries of the part are 

applied or removed. 


 CSOortt, 


The quantity ‘of blood diftributed to 
arly particular part of the fanguiferous fy- 


ftem, will be greater or lefs according to 
i eee “he 


/ 
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the velocity and impetus of the blood in 
the part, by CLXXVII.; and according 
to the refiftances in other parts being in- 
creafed or diminifhed by conftridtion, 


compreflion, ligature, pofition, relaxation, 


or aperture. 


CLXXIX. 


The flexibility and contractility of the 


blood-veffels render the effects of all in- 


Z 
i pes: 


creafe or diminution of refiftance in any 


particular part moft confiderable in the 
neareft, and very little fo in the more re- 
mote, vellels of the fyftem. By this weare 
to judge of the celebrated doétrines of de- 
rivation and revulfion. 


CLXXX. 


The quantity of blood diftributed to the ~ 


dif- 
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different parts of the fyftem, is in different 
proportion at different periods of life. 

1. The capacity and force of the heart, 
in proportion to the fy{tem of vefiels, is 
greater at the beginning of life than at any 
after period. Till the body arrives at its 
full growth, the capacity of the vefléls in- 
creafes in greater proportion than that of 
the heart; but from that period, the ca- 
pacity of the veflels is conftanily dimi-~ 
nifhing, while that of the heart fuffers 
little change. 

2. A greater quantity of blood is con- 
tained in the arteries, in proportion to 
that which is contained in the veins, at 
the beginning of life, than at any after 
period. From the time that. the body has 
arrived at its full growth, the quantity of 
blood contained in the veins, in propor- 


tion to that which is contained in the ar- 


teries, is conftantly increafing. 
3. The veflels of the head receive a 
Bs I 2 3 oreater 
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greater quantity of blood, in proportion to - 
the reft of the fyftem, at the beginning of 
—-‘dife than at any after period. 

4. Any general increafe of the action of 
the heart and arteries determines the blood 
more copioufly to the extreme arteries on 
the furface of the body, than to thofe of 
the internal parts. 


5. The equilibrium of the fanguiferous 
fyftem, with regard to the diftribution of 
the blood, may be changed by various , 
caufes (CLX XVII. CLXXVIII.); and thefe 
~ caufes continuing to operate for fome time, 
induce a habit which renders the changed 
diftribution neceflary to the health of the 
fyftem. 3 

6. The lymphatic fyftem is fuller in 
young perfons than in old. 


SECT. 
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eee OP ne 


CHAE. AN. 
Or RESPIRATION. 


CLXXXI. 


EsprrATtion confifts of the mo- 

tion of infpiration, or the admiffion 

of air into the lungs; and of ex{piration, 

or the expulfion of air from the fame; al- 
ternately happening. | | 


CLAXXIT. 


Refpiration takes place in man, and 
| i ae - OES 
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other analogous animals, foon after the 
infant is taken from the uterus of the mo- 
ther, and is expofed to the air. After it 
has taken place for a little time, it is ever 
after neceflary to the continuance of life, 
as itis abfolutely neceflary to the continu- 
ance of the circulation of the blood. 


CLXXXIU. 


The lungs are a hollow {fpongy mafs, 
capable of confining air, and readily di- 
latable by it. By the wind-pipe, they are 
open to the atmofphere; and they are fo 
fitcuated in the thorax, that the air muft 
enter into them, if the cavities of the tho- 
tax, in which they are placed, are enlarged. 
_ For,,as there is no air in thefe cavities, and 
the external air cannot enter into them, 
the enlargement of the thorax mutt form 
a vacuum around the lungs, which the ex- 
ternal heavy and elaftic air will fupply by 

cise enter- 
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entering into and dilating the lungs, while 
- thefe do not allow the air to pafs through 
them into the cavities of the thorax. 


GLXX XIV. 


Infpiration therefore depends upon the 
enlargement of the capacity of the thorax; 
and this is performed chiefly by the con- 
traction of the *diaphragm. This in its 
relaxed ftate is fufpended by the mediafti- 
| ‘aim, and its middle tendinous part is rai- 
fed high in the thorax; wherefore, as this 
middle part, by the contraction of the 
mufcular, is moved downwards, the tho- 


tax is thereby confiderably enlarged. 


CLXXXV. 


The capacity of the thorax is alfo en- 
larged by the motion of the ribs upwards, 
whereby the curvatures of oppofite ribs 
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are fet at a greater diftance from’ each 
other; and, by the fame motion, the fter- 
num is moved outwards, and fet at a great~ 
er diftance from the vertebre of the back. 


The motion of the ribs upwards is caufed ~ 


by the contraction of both layers of inter- 
cof{tal mufcles. That the mufcles called 
internal intercoftals concur with the exter- 
nal in raifing the ribs, appears from the 
fituation of thofe mufcles,*from the greater 
mobility of the inferior ribs, from the in~ 
fpection of thofe mufcles in living ani- 
mals, and from experiments imitating their 
action. In more violent and laborious in- 
{pirations, the raifing of the ribs is affifted 
by many mufcles attached to the ribs, and 
arifing from the clavicle, humerus, f{ca- 


pula, and vertebrz of the neck or back. 


ee CLXXXVI, 
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CLAXXVI. 


By the enlargement of the thorax, a di- 
Jatation of the lungs is produced, in pro- 
portion to the bulk of air entering into 
them; but the dilatation may often be 
greater by the air that enters into the ° 
lungs being heated and rarified; and the 
oreateft diftenfion of the lungs is obtained 
by a conftriCtion of the glottis confining 
the air that has already entered into the 
lungs. . 


CLAXXVI. 


As infpiration, or the admiflion of 
air into the lungs, depends upon the en- 
largement of the thorax, the diminution 
of it muft expel the air, or produce ex{fpi- 
ration. The capacity of the thorax is di- 
minifhed, while the mufcles dilating it are 
{pontaneoufly relaxed, by the elafticity of 
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the ligaments connecting the ribs with the 
vertebre, and by the elaflicity of the carti- 
lages and ligaments connecting the ribs 
with the fternum ; both which powers, 
commonly affifted by the weight of the 
ribs themfelves, bring the ribs and fter- 
num into the pofition they were in before 
infpiration. At the fame time, the elafti- 
city of the mediaftinum draws the dia- 
phragm upwards; and the contration of 
the abdominal mufcles both preffes the 


diaphragm upwards, and pulls the ribs | 


downwards; and, in the laft, they are af- 
fitted by the flerno-coftal and infra-coftal 
mufcles. While thefe powers concur in 
diminifhing the capacity of the thorax, 
the expulfion of the air from the lungs is 
aflifted by the elafticity of the lungs them- 
felves, and by the contraction of the muf- 
cular fibres of the bronchiz. 


CLXXXVII, 
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CERXXVIIT. 


-'Thefe are the ordinary powers of exfpi- 
ration, which, depending upon the re- 
action of elaftic parts, is performed flowly, 
and with little force: but when it is ne- 


ceflary to perform it with more velocity 


and force, fome other and very powerful 
mufcles, as the quadratus lumborum, fa- 
crolumbalis, and longiflimus dorfi, concur 
in pulling down the ribs; and, at the fame 


time, the abdominal mufcles, actuated by -* 


the animal power, are contracted with 


greater velocity and force than in fpon- 
taneous ex{piration. 


CLXXXIX. 


The fituation of the blood-vefleis of the 
lungs 1s fuch, that, in the contra@ed ftate 
of this vifcus, thefe veflels muft be much 
folded and ftraitened; and it appears, that, 
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in the foetus, where they are conftantly in a 
contracted ftate, their capacity is not fuffi- 
cient to tran{mit, in the time required, the 
whole of the blood returning to the heart 
by the vena cava; but, after refpiration 
has been repeated for fome time by the 
dilatation of the lungs to a certain degree 


in infpiration, their blood-veflels are un=- © 


folded, lengthened, and enlarged, fo as to 
be capable of tranfmitting the whole blood 
of the cava. 


CXC. 


In the infant who has breathed for — 


fome time, the whole blood of the vena 
cava pafles into the right ventricle of the 
heart, and from thence enters into the vef- 
fels of the lungs; but, in the contraCted 
ftate of the lungs which occurs at the end 
of exf{piration, the blood cannot be proper~ 


ly 
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ly tranfmitted; and, for that purpofe, an 
infpiration becomes abfolutely neceffary. 


CXCI. 


It is, however, under a certain degree 
of infpiration only, that the blood 1s freely 
tranfmitted through the veflels of the - 
Jungs; for, if the infpiration is full, and 
continued, fo that the lungs are thereby’. 
much diftended, we find that this ftate alfa 
interrupts the free paflage of the blood, 
and renders exfpiration neceflary. 

Exfpiration becomes alfo neceflary; be- 
caufe, perhaps, the air long retained in the 
lungs lofes a part of its elafticity, and be- 
comes thereby unfit to keep the lungs di- 
ftended; but; more certainly, and more 
efpecially, becaufe, in an animal that has 
breathed for fome time, there is a noxious 
vapour conftantly arifing from the lungs, 
which, if not diffolved by the air, and 
_ carried 
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carried out of the lungs, proves pernicious | 


to life, 


CXCIL. 


' From what has been faid, it appears, 
that the alternate motions of infpiration 
and exfpiration are neceflary to the circu- 
lation of the blood, and otherwife alfo to 
the health of the body; and it appears alfo, 
that the more frequent the alternate mo- 
tions of refpiration are, the more quickly 
is the blood tranfmitted from the right to 
the left ventricle of the heart. 


CXCIIL. 


We can now perceive alfo the caufes 
exciting thefe alternate motions; and we 
find no occafion for fuppofing them to 
arife from any caufes alternately inter- 
rupting the motions of the nervous fluid, 
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er of the blood, into the mufcles concerned 
in thefe fun@tions. 

Infpiration, or the action of the mufcles 
producing it, is excited, in all cafes of 
general effort, to remove pain and uneafi- 
nefs; and it is, perhaps, a propenfity of 
this kind that gives the firft beginning to 
re{piration in the new-born infant, ex~ 
pofed to feveral new and unedfy impref- 
fions. | 

For the continuance of refpiration, in- 
{fpiration is efpecially excited by the fenfe 
of uneafinefs that attends any difficulty in 
the paflage of the blood through the vef- 
fels of the lungs; but this uneafinefs arifes, 
in fome meafure, at the end of every ex- 
fpiration, and is much increafed by any 
continuance of this {tate. 


CXCIV. 


Exfpiration, in fome meafure, neceflarily 
| , _ fuc- 
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fucceeds infpiration, by the {fpontaneous re= 


faxation of the infpiratory mufcles (CVIIL), 
while the elafticity of the membranes, li- 
gaments, and cartilages ftretched in infpi- 
ration, brings back the ribs and dia- 
phragm into their former fituations; and 


_ the fame effets are alfo produced by the | 


action of the abdominal mufcles, and of 
the mufcular fibres of the bronchia; both 
of which are ftretched, and thereby ex- 
cited in infpiration. 

In the cafe of ordinary infpiration, thefe 
caufes are fufficient to produce a fponta- 
neous exfpiration. But as it appears that 
a violent and long continued infpiration 
interrupts the paflage of the blood through 
the lungs, this creates an uneafinefs, and a 
propenfity, which muft produce a relaxa- 
tion of the infpiratory, and excite a con- 
traction of the exfpiratory, mut{cles. 

Itis further to be fuppofed, that, in ani- 
mals which have breathed for fome time, 

i cuftom 
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euftom has affociated the feveral motions 
- concerned: both in infpiration and exfpira- 
tion; fo that an irritation applied to any 
part of them neceflarily excites the whole; 
and it may alfo be fuppofed, that habit 
determines thefe motions regularly to fuc- 
_ ceed one another, 


In this manner (CXCIH. CXCIV.) re 
{piration is continued for the general pur- 
pofes of the animal ceconomy; but the 
feveral motions of which it confifts are alfo 
occafionally excited and varioufly modi- | 
fied by the will, intending particular ef- 
fects to be produced by thefe motions: 
They are alfo excited, and varioufly modi- 
fied, by certain emotions and paffions, and 
give particular expreflions of thefe.. They _ 
are often excited alfo by imitations; and 
they are particularly excited by propenfi- 
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ties to remove pain and uneafinefs, which 
operate more frequently on refpiration 
than upon any other function. 


CXCVI. 


‘The confideration of the effects of re{pi- 
ration on the animal fluids is delayed till 
the nature of thefe fluids fhall have been 
more generally confidered. 


SECT. 
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Or THE NATURAL FUNCTIONS: 


CXCVII; 


THE animal body from a {mall be- 

ginning, grows to a confiderable 
fize; and at the fame time, from the period. 
of the birth, during the whole of after life, 
the body fuffers, by various means, a daily 
and confiderable watte. 
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CXCVITL. 


The increafe of bulk, therefore, mutt be | 


acquired, and the daily wafte fupplied, by 
matters taken into the body, the moft part 


of which, from the prefumed purpofe of | 


them, we name ALIMENTS. » 


CXCIX. 


A great part of thefe aliments, as taken 
into the body, are of a different nature | 
from the matter of the body itfelf; or at — 
leaft, are in fuch a ftate as not to be fit for — 
being immediately applied to. the purpofés 


of it: they mutt, therefore, be changed, 
and fitted to the purpofes of the ceconomy, 
by powers within the body itfelf. 
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CC. 


The converfion, or affimilation, of the 
aliments to the nature of the folids and 
fluids of the animal body; the farther 
changes of thefe fluids for various pur- | 
pofes, by fecretion; and the application 
of fome part of them in nutrition, or in 
 increafing the growth of the body; make 
what are called the NATURAL FUNC- 
TIONS. 
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OF DicEsTiIon. 


CCI. 


rPHE term digeffion is commonly em- 


ployed to fignify the function of the — 


{tomach alone in changing the aliments ; 


but, in this chapter, we are to confider all — 


the changes of thefe ag they occur fuccef- 
fively in the different ftages through which 


che matters pafs. 
ccll, 
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CCII. 


Animals are determined to take in ali- 
ment, by the appetites of hunger and 
thirft. 


CCI. 


Hunger is an appetite depending upon 
a fenfation referred to the ftomach, and 
arifing from a particular ftate of it. 

This ftate feems to be in fome refpect 
the degree of emptinefs, but more efpe- 
cially the ftate of contraction in the muf- 
cular fibres which emptinefs gives occafion 
to. This ftate of contraction may alfo be 
excited by certain ftimulants applied; but 
more commonly it depends upon, and.is 
_ correfpondent to, the ftate of inanition, 
and therefore of contraction, in the veflels 
_ of the fkin emitting the matter of perfpira- 
tion. 
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CCIV. 


Thirft is an appetite for liquids, which 
depends upon a fenfation chiefly referred 
to the internal fauces, and arifing from 
the drynefs or heat of thefe parts; from 


acrimony applied to them, or exifting in 


the fluids poured out there; from the pu- 
trefcency or vifcidity of the contents of 


the ftomach ; and from all increafed eya-= 
cuations. 


CCV. a 


Thefe appetites determine men to take 
in a great variety of folid and liquid mat- 
ters, directed by inftin@tive likings and 
difgufts; in fome inftances correéted by 
experience, 


CCVI, 
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CCVL. 


Of the matters chofen, it appears that 
fome of them are fuited to fupply the 
_ matters of the fluids or folids of the body, 
and therefore properly, named Aliment ; 
while others of them are fuited only to 
improve the relifh of aliment, or to ob- 
viate fome deviations ready to happen in 
the bufinefS of digeftion; and thefe we 
name CONDIMENTS. 


CCVII. 


The proper alimentary matters are ani- 
mal or vegetable only. 


CCVIII, 


The animal aliments feem to be fo near= 
iy of the fame nature with the matter of 
7 the 
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the body itfelf, that, to be rendered fit for 


the purpofes of the ceconomy, they feem 


‘40 require no other change but that of be-. 


ing rendered fluid. 


CCIx. 


But the vegetable aliment is very diffe= 
rent from the matter of the animal fluids 
or folids, and muft therefore be changed 
into the nature of thefe by the powers 
CXCIX; and as many animals are nou- 
rifhed by vegetable aliment alone, and as 
perhaps all animal matters may be ulti- 
mately traced to a vegetable origin, it will 
appear, that, to account for the production 
of animal matters, it is efpecially, and in 
the firft place, neceflary to fhow how vege~ 
table matter may be converted into ani- 
mal, 


CCX. 
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CCX. 


If we confider the many different odours, 
taftes, and colours, which are to be ob- 


ferved in different vegetables, we fhould be » 


ready to think that vegetable matter is of 
very great variety: but we know that 
the matter diftinguifhed by its fenfible 
qualities makes but a fmall part of the 
whole of any vegetable; and that, befides 
the matter peculiar to each, there is in 
moit, perhaps in all vegetables, a large pro- 
portion of common matter, which we pre-~ 
fume to be the matter adapted, and that 
very univerfally, to the aliment of ani- 


mals. ' 


CCX. 


It is this common matter of vegetables, 


therefore, that we are to confider here ; 
and 
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and we think it may be confidered as of 
three kinds only; that is, oily, faccharine, 
and what feems to be a combination of 
thefe two. | | 


CCXAIE. - 


The oily matter of vegetables, which 
makes part of the aliment of animals, is 
without any fenfible odour or tafte; and is 
not only very nearly the fame in the many 


different vegetables from which we take it, 


but is alfoin all of thefe fo nearly a-kin 
to the oil which appears in animals, that 
it is not neceflary to fuppofe any confider- 
able change to be made upon the vegetable 
oil on its being taken into the bodies of 
animals. 


CCXII, 


It is the faccharine matter, and efpecially 
this 
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this when blended with oily matter in dif- 
ferent proportion, that makes the greatelt 
part of the common matter of vegetables, 
and is the chief part of the vegetable 
aliment of animals. It is this, therefore, 
that we have efpecially to confider here; 
and, as it lies uf vegetables, it is different 
from the moft part of animal. matters in 
the following refpects. | 
Itis readily fufceptible of a vinous and 
acetous fermentation, and {pontaneoutly 
enters into the one or the other of thefe; 
and, without undergoing more or lefs of 
thefe, it perhaps never enters into a putre- 
factive fermentation. 
- The fame matter treated by diftillation, 
without addition, gives out always, in the 
firft part of the diftillation, an acid, and 
only afterwards a volatile alkali in {mall 
proportion. 7 | | 
The fame vegetable matter, treated by 
calcination, leaves afhes, which contain a 
fixed 
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fixed alkali, and an earth that is or may be 
converted into a quick-lime. - 


CCXIV. 


in all thefe refpects, the common matter 
of animals is confiderably different. 

This enters fpontaneoufly into.a putre+ 
_ fa€tive fermentation, and that withoué 
pafling through the vinous or acetous: 
At leaft, thefe are not to be ins per= 
ceived, | 

The fame animal matter, treated by ‘di- 
fiillation, gives out always, in the firft part 
of the diftillation, a volatile alkali in large 
proportion, and only afterwards by a great 
force of fire it gives out an acid. 

Animal matters, treated’ by calcination, 
leave afhes, in which no alkali is to. be 

found; and the earthis not calcareous, nor 
convertible into a quick-lime, by | any 
means yet known. 
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CCXV. 


Thefe differences are fufficiently mark- 
ed; but it is proper to obferve here, that 
_ the vegetable matter we treat of, by un- 
dergoing a putrefactive fermentation, is 
changed fo, as to acquire very exactly moft 
of thofe characters of animal matter we 
have juft now mentioned. 


CCXVI. 


The aliment being thus confidered, we 
proceed to confider the changes it under- 
goes after being taken into the animal 
body; but, firft, of the courfe it pafles 
through, and of the motions it is fubjected 
to in its progrefs, | 


CCXVII. 
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CCXVII. 


The aliment is taken into the mouth re 
and there the more folid. parts of it are 
commonly fubjected to a triture, or what 


is Called manducation. At the fame-time 


a quantity of faliva, and of the other 
fluids of the mouth, with fome portion of 
our drink, is intimately: mixed with it, 
whereby the whole is. reduced to a foft 
pulpy mafs. In this ftate, by the action 
of deglutition, it paffes through the fauces 
anto the cefophagus, by which it is con- 
veyed into the ftomach. _ 


 CCXVIIL. © 


Here the aliment is detained for fome 
time, fubjected to a conftant agitation and 
fome preffure, both by the contraétions 
of the different parts of the ftomach it- 
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{elf, and by the alternate preffure of the 
diaphragm and abdominal mufcles. Af 
ter fome time, however; firft the more 
fluid parts, and at length the moft minute 
parts of the folid matter are pufhed thro’ 
the pylorus into the duodenum. 


CCXIX. 


The matters received from the ftomach 
into the duodenum pafs on from thence 
fucceflively through the feveral parts of 
the inteftinal canal; and, in the whole of 
the courfe, the matters are {till fubjected to 
the alternate preffure of the diaphragm 
and abdominal mufcles, and to the cons 
tractions of the inteftines themfelves. 


CCXX. 
Through the whole courfe of the inte- 


ftines, but efpecially in thofe mamed he 
I L. fall, 
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fmall, the more fluid part of the contents, 

and particularly the peculiar fluid we 
name chyle, is taken into the veflels named 
laéteals. - Thefe, from imperceptible be- 
ginnings on the internal furface of the in- 
teftines, unite into larger veffels laid in the 
mefentery, and convey the chyle, and 
what accompanies it, firft into the conglo- 
bate glands of the mefentery, and from 
thence to the receptaculum chyli, as it is 
called. From this the chyle paffes by the 
thoracic duct into the left fubclavian vein. 
In one or other part of this courfe of the 
chyle, the vefléls carrying it are joined by 
lymphatics, returning the lymph from al- — 
moft every part of the body. 


CCX X11. 


The matters contained in the inteftinal 
canal, not taken into the la¢teals, are moved _ 
onwards in the courfe of the inteftines, be- — 


coming — 
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éoming by degrees of a thicker confiltence, 
_ efpecially in the colon, where their motion 
is confiderably retarded; but, at length, 
they are moved onwards to the extremity 
of the rectum, where their weight, bulk, 


- and acrimony excite motions which throw 
them entirely out of the body. 


CCXXII. 


This is the courfe of the alimentary 
matters, fo far as tacy can be confidered as 
any ways in a feparate ftate. Of the mo- 
tions of the feveral organs concerned in | 
this courfe, we pafs over thofe of mandu- 
cation, deglutition, or others depending on 
the action of mufcles, the functions of 
which are readily underftood from a 
knowledge of their fituation; and we are 
here to confider only the motions of the 
_ alimentary canal itfelf. 
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CCXXIH. 


The motions in the cefophagus depend 
upon the action of its mufcular fibres, which 
are chiefly thofe forming a chain and cir- 
larly furrounding it. This tube, by the 
morfel of food pufhed into it by the action 
of deglutition, is neceflarily dilated, and — 
its circular fibres are thereby excited to a | 
contraction. But as thefe fibres are fuc- 
ceflively dilated, fo are they alfo contracted, 
and pufh on their contents through the fe- 
veral portions of the tube, alternately and — 
fucceffively dilated and contracted, giving _ 
the appearance of a vermicular motion, 
and what is commonly called periftaltic. | 
‘This motion may be propagated either up= 
wards or downwards; and the direction of © 
it 1s in the one or the other way, as the © 
motion happens to begin at the upper or — 
lower extremity. 

| CCXXIV. 


PHYSIOLOGY, 169 


COXAIV., 


The motion of the ftomach is not fo 
fimple. Its mufcular fibres are in like 
manner irritable by dilatation, and its 
circular fibres muft therefore be in fome 
meafure fubjected to a fucceflive dilatation 
and contraction. But, though the direc- 
tion of fuch motions is from the left to 
the right, this does not immediately pufh 
the contents of the ftomach into the in- 
teftines. It feems to be the purpofe of 
the ceconomy, to detain the aliment for 
fome time in the ftomach; and therefore, 
any confiderable dilatation of the circular 
fibres, efpecially that which occurs in a 
full ftomach, feems to have the effet of 
exciting the longitudinal fibres to a con- 
traction, which draws the two orifices of 
the ftomach nearer to one another. By 
this the pylorus is raifed up and rendered 
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lefs eafily paflable; and probably, at the 
fame time, the peculiar. band of circular 
fibres which furround the pylorus, are 
more firmly contracted, and render it lefs 
pervious. Vide CXLIV. From hence 
it is, that the direction of the periftaltic 


motion of the {ftomach is fometimes from 


the left to the right, and fometimes alfo 
the contrary way. Itis, however, moft 
conftantly in the firft manner; becaufe it 
is commonly begun from the cefophagus, 
and becaufe, when it is inverted, the re- 
fiftances on the left from the blind fac 
of the ftomach, from the higher fituation 
of the cardia, and from the conftri€tion 
of this by the diaphragm in infpiration, 
are commonly more confiderable than the 
refiftance at the pylorus. ‘The contents of 
the ftomach, therefore, are at length pufh- 
ed through the pylorus; in the firft place, 
the more fluid contents, as thefe occupy 
the antrum pylori, while the more folid, 

an having 
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having their air loofened by fermentation, 
. are rendered fpecifically lighter, and float 
nearer the upper orifice. But at length, 
as the ftomach is in any meafure emptied, 
~ the pylorus is lefs raifed, is more relaxed, 
and allows matter to pafs more eafily; 
and, at the fame time, the empty ftomach 
contraéted more, is efpecially towards the 
right extremity contracted to fuch a degree, 
as to embrace the fmalleft folid matters, 
now fallen down into it, and to pufh chem 
through the pylorus. 

This is an idea of the ordinary motions 
of the ftomach; but they are, upon fome 
occafions, fubject to other modifications, 
as in erudtation, rumination, and vomit- 
ing, which, however, as morbid, we re~ 


ferve to be confidered in the pathology. 


CCXXV. 


The motions of the inteftines will be 
eat 
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readily underftood, from what has been 
faid of thofe of the pefophagus. Any por- 
tion of the inteftinal canal being dilated, 
will in confequence be contracted, and 
will urge on its contents in the fame di- 
rection in which the motion was begun. 
But as the force here is gentle; and as, in 
the long courfe of the canal, there occur 
many flexures, different pofitions, and 
occafional irritations ; it is obvious, that 
refiftances and ftronger contraCtions may 
frequently occur here, to change the di- 
rection of the motion: accordingly we 
find it frequently changed, and directed 
from below upwards, in fo far that the 
contents of the inteftines frequently pafs 
into the ftomach. But the motions of the 
inteftines are, however, moft conftantly 
directed from above downwards, both be- 
caufe they are commoniy begun from the 
ftomach, and becaufe, when inverfions do 
‘occur, there is commonly fill fo much 


refift- 


PHYSIOLOGY. 193 


refiftance at the pylorus, and more efpe- 
cially at the valve of the colon, as to turn 
the direction again into its proper courfe. 
In the colon, from its pofition, f{tructure, 
and the confiftence of its contents, the 
progrefs of thefe is more flow and difficult; 
and it is therefore here aflifted by the lon- 
gitudinal fibres peculiarly difpofed, fo as 
by their contraction to contribute more to 
the dilatation of every fucceeding portion 
of the inteftine. 


CCXXVI. 


The chyle is taken into the lacteals, and 
moved onwards in thefe in the fame man- 
ner (CLXVII.) as the lymph is in the feve 
ral lymphatics in other parts of the body, 
to which the lacteals are in ftructure and 
fituation exactly fimilar. 


CCXXVIL, 
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CCXX II. 


The courfe of the alimentary matters, 
and the motions by which they are carried 
on, being now explained, we return to 
confider the feveral changes which the ali- 
ment undergoes in this courfe. 


COXXVIIL. 


In the mouth, if the aliment taken in be 
of a folid confiftence, it is here, as we have 
faid, fubjefted to a triture; and if our 
food is of a foft and moift kind, we are 
inftinctively directed to take in along with 
it fome dry matter, as bread, that the 
whole may be fubjected more certainly to 
a complete manducation. By this our ali- 


ment is not only more minutely broken 


down, but is alfo intimately mixed, with. 


the liquids at the fame time taken in, with 
the 
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the faliva and other fluids of the mouth, 


and with a quantity of air intangled by 
_ thefe vifcid fluids. 


CCX XIX. 


In this divided and moiftened ftate, the 
aliment is taken down into the ftomach, 
where it is farther diffolved, the vegetable 
matter of it begins to be changed to the 
nature of animal, and the oily parts of the 
whole begin to be united with the watery. 
But thefe changes by folution, aflimila- 
tion, and mixture, require to be feparately 
eonfidered. 


CCXXX. 


The folution here, as in other cafes, may 
be affifted by the mechanical divifion of 
the folid matter, by the agitation of the 
diffolving mafs, and by the application of 

heat, 
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heat; and, with thefe affiftances, the folu- 
tion muft be performed by the application 
of a proper menftruum. 


CCX XX. 


The divifion of the folid is fometimes 
affiftted by a previous cookery, and com- 
monly by the manducation we have men- 
tioned ; but the human ftomach does not 
feem by any mechanical powers to contri- 
bute to this. It gives only a moderate | 
agitation, which, in any cafe, contributes 
little to mechanical divifion. 


CCXXXIM, 


The degree of heat applied here, being 
that of the common temperature of the 
human body, may aflift the folution; but 
it is of no confiderable power, and no af- 
fiftance is got from any clofenefs of the 

veflel 
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_-yeffel which occurs here. Upon the whole, 
the affiftances applied here are not confi- 
derable, and the fpeedy folution that takes 
place muft be chiefly owing to the power 
of the menftruum. 


on 


CCXXXIM. 


The menftruum that appears here, is a 
compound of the liquid matters taken in, 
of the faliva, and of the gaftric liquors: 
but in all, or any of thefe, we do not 
readily perceive any confiderable folvent 
power; nor, by any artifice, in employing 
thefe out of the body, can we imitate the 
folutions performed in the ftomach. 


CCXXXIV. 


However, from what happens in the 
ftomachs of certain animals, there is ground 
to prefume, that indeed in every one there 

is 
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is a peculiar folvent. But whether this be 
amenftruum dividing the folid into inte+ 
grant parts, and thereby reducing it to a 
fluid ftate, or if the folvent here be a pe- 
culiar fermentative power, refolving mat- 
ters more or lefs into conftituent parts, is 
not clearly perceived. 


CCXXXV. 


The latter is the moft probable, as the 
circumftances of fermentation very con- 
{tantly appear; and as the deviations 
which at any time appear in the courfe of 
digeftion, appear always to be an excefs 
of fermentation, either acefcent or putre- 
factive. 


CCXXXVI. 


The bufinefs feems to us to proceed in 
‘this manner. . The fluids: of the ftomach 
have 
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have the power of fuddenly and powerfully 


loofening the fixed air of the alimentary 


matters, which is the firft {tep towards pu- 


trefaction, and that which moft effectually 
breaks down the texture, and perhaps the 
mixture of bodies. But we now know, 
that putrefcent bodies are very powerful 
in exciting an acefcent fermentation in 
vegetable fubftances, which the human 
{tomach is hardly ever without; and that — 
this acefcency therefore, in the next place, 
very conftantly fucceeds, and an acid is 
produced in the ftomach. This acidity 
makes the effects of the putrefaCtion dif- 
appear ; and the acidity in its turn difap- 
pears alfo, probably by its being abforbed 
by, or united with, the putrefcent and oily 


~ matters here prefent;. and it is in this 


manner that we fuppofe that the animal _ 


fluid is produced, and daily renewed by 
the combination of a frefh portion of acid 
with putrefcent fluids previoufly exifting 


in 


in the body. The daily production of 
acid in the human f{tomach, and its readily 
difappearing again, without fhowing any 
morbid effects, renders our doctrine fuf= 
ficiently probable. 


CCXXXVII, 


This is the affimilation of vegetables that 
I fuppofe to take place, and is begun in the 
{tomach, but is not completed there: for 
we obferve, that the long retention of the 
alimentary matters in the ftomach, whe- 


ther from the infolubility of the matter, 


or from an obftruction of the pylorus, 
produces a greater degree of acidity ; and, 
in general, the acidity which commonly 
prevails in the ftomach does not difappear 
but in the after courfe of the aliment. 


CCXXXVIL, 
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CCXXXVIILI. 


It is efpecially the bile, added to the 
matters which have pafled from the fto- 
mach into the duodenum, that is fitted to 
cover the acidity which appeared in the 
ftomach. It is probable alfo, that the pan- 
creatic and inteftinal liquors contribute to 
the fame effect; and it is perhaps for the 
fame purpofe, that the lymph is conftantly 
added to the chyle in its courfe. But, af- 
ter all, we mutt reft in the general idea, 
“and own that we do not know exactly how 
this matter proceeds, nor what the feveral 
fluids, added to the aliment in the differ- 
ent parts of its courfe, truly contribute to 


the changes of it. 


CCXXXIX. 


It is probable, however, that, by the 
| en = mix- 
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“mixture mentioned, the peculiar fluid 

which we name the chyle is produced ; for, 
though it is certain that a variety of fluid 
matters may enter the lacteals and accom- 
pany the chyle there, it is {till probable, 
that there is a peculiar fluid produced by © 
the actions of the ftomach and inteftines, 
and fuch as becomes the principal ingre- 
dient in the animal fluids afterwards form- | 
ed, that is ftri@ily intitled to that apellation. — 
This chyle does not appear in the ftomach; 
but firft in the duodenum, and more co- | 
pioufly ftill in the jejunum and firft part of © 
the ileum. It appears indeed in the whole © 
of the ileum, coecum, and colon, but in 
the laft lefs copioufly: all which fhows, | 
| that a particular mixture 1s neceflary to it; 
and at the fame time that it is not made at 
once, but fucceftively in the courfe of the © 
inteftines. : 


CCXL. 


BHYSLOL@GY¥. 183 
CCXL. 


It remains to {peak of the mixture of 
the oily with the watery parts of the ali- 
ment. This we cannot well explain; but 
itis of confequence to obferve here, that 
fuch a mixture is actually made. It is 
evident that a large quantity of oil ina 
feparate ftate is taken in as a part of our 
aliment, but at the fame time no oil com- 
monly appears in a feparate ftate in the 
mafs of blood; it muft therefore be united 
with the other parts of the mafs in the 
way of mixture. Hitherto the phyfolo- 
gifts have hardly mentioned any other 
means for this union of oil but the appli- 
cation of vifcid fluids; but thefe can oc= 
cafion only a diffufion, and fome means of 
mixture muft neceflarily be fuppofed. 
What thefe however are, we do not cer- 
tainly know. They do not produce their 
effet in the firkt pafflages; for in the chyle, 

M 2 ld 
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i 


till it enters the fubclavian vein, the oil 


| 
Hy 
appears to be only in a diffufed ftate, and | 
probably the perfect mixture is only made 
in the paflage through the lungs. a] 


CCXLI. q 


It may be proper here to take notice of - 
another matter which conftantly enters 
into the mixture of animal fluids. This 
is air, which, by different means, can be 
extracted in confiderable quantity from — 
every kind of animal matter. What. is | 


‘ 


BY 
4 
where it is infinuated into the animal © 


properly the origin of this, when and 


fluids, and by what means it is either fix-— 
ed in thefe or loofened from them, are all © 
queftions not yet refolved ; but perhaps ; 
neceflary to be refolved, before we can 


fpeak with any confidence of the changes 4 
which the animal fluids undergo in diffe- 7 


ata 


rent parts of the fyftem. We can obferve, ~ 
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jn the mean time, that a quantity of air 
18 always prefent in the chyle in a very. 
loofe ftate; that it becomes more fixed in the 
mafs of blood after this has pafled through 
the lungs; and that again, in the different 
fecreted fluids, the air appears to be in fome 
of them ftill fixed, and in others much more © 
loofe; and it is probable, that all this has a 
particular relation to the production and 
properties of the different fluids of ani- 
mals. 


CCXLIT. 


We have now followed the courfe of the 
aliments, fo far as we can confider them 
as any ways in a feparate ftate; but we 
do not perceive, that, in any part of this 
courfe, the proper animal fluids are en- 
trely formed: And it is very juftly fup- 
pofed, that the proper mixture or aflimt- 
dation is not finifhed till the chyle, mixed 

M 3 with 
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with the mafs of blood, has undergone 


the action of the lungs, through the — 


veflels of which it muft almoft imme- — 


diately pafs, after entering the fubclavian 


vein, and feemingly before it is applied | 
to any of the purpofes of the animal ceco- | 


nomy. 


CCXLIL. 


What change the fluids undergo in paf= _ | 


fing through the lungs, or by what means 


the fuppofed changes are produced, after , 
all that has been faid, feems ftillto be very _ 


little known. 


The mechanical powers of preffure, 


commonly fpoken of, do not in fact take © 4 


place, nor are their fuppofed effeéts any — 


ways confiftent with found philofophy; 


and, on the other hand, it is very probable, 


that the changes produced are the effects . 


either of chemical feparation or mixture. 


What — 
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“What has been fuppofed to be perform- 
ed in this way by an abforption of air, or 
of a particular matter from it, is very un- 
certain in fa@t, and has led to a ft:ll more 
uncertain reafoning. | 
It is now certain, that a quantity of 

. mephitic air, and perhaps fome other mat- 
ters are conftantly exhaling from the lungs 
of living animals, and are carried off by 
the atmofpherical air alternately entering 
and iffuing from the lungs. This is a 
pretty certain evidence that fome change 
of mixture is going on in the fluids pai- 
fing through the lungs; but from what 
particular portion of the fluids the mephi- 
tic air proceeds, or.what is the effect of its 
feparation, we know not: And-indeed, as _ 
we have {aid before, what are the effects 
of the aGtion of the lungs upon the ftate 
__ of the fluids, we are very uncertain. Up- 
on the whole, we ftill know but little of 
M 4 the 


eat ) ;| 
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the production, or formation, of the ani- il 
mal fluids; and therefore from the con- 
fideration of their formation; we have 
learned little of their nature; but we muft 
now try to difcover what we can of it, by 
examining thefe fluids as they are found 
already formed in the blood-veffels, 
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CCXLIV. 


HE red fluid paffing from the lungs 

to the left ventricle of the heart, and 
thence by the aorta and its branches to 
every part of the body, may be confidered 


as a mafs containing, either formally or 


materially, every part of the animal fluids; 
~ and. 
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and may therefore be called the common 
mafs of blood. ‘This term, however, mutt 
be ftridily confined to the circulating 
fluids while they retain their red colour ; 
for when they lofe this, it 1s always in 
confequence of fome feparation of parts. 
. The fame red fluid, indeed, as it is found in 
the veins, has alfo fuffered fome feparation 
of parts; but as the blood in the veins 
is never entirely deprived of the whole 
of any matter that was prefent in the 
arteries, fo we think the venous blood may 
{ull be confidered as a part of the common 


mats. 


CCXLV. 


This. mafs. of blood, we find to be an 
heterogeneous aggregate; and it will be 
proper to inquire into the feveral parts of 


this before we employ any chemical trials 


for 
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for difcovering the mixture of the whole, 


er of its parts. 


CCXLVI. 


We difcover the parts of this aggregate 
chiefly by the fpontaneous feparation of 
them, which takes place upon their being 
drawn out of the veffels of a living ani- 


arak 


CCXLVIL. 


The feparation commonly proceeds in 
this manner. Immediately after the blood 
is drawn out, it exhales a fenfible vapour, 
and, after fome time, it is found by that 
exhalation to have loft a part of its weight, 
more or lefs, according to the degree of 
heat it is expofed to, according to the ex- 
tent of furface by which it is expofed to 
the air, and probably alfo according to 

dif- 


\ 
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different conditions of the blood itfelf. 


The matter thus exhaling may be called 
the 4alitus or vapour of the blood. 


CCXLVIIT, 


Soon after the blood has been drawn out 


ef the veffels, it lofes its fluidity, and the 
whole of it concretes into one foft gelati- 
nous mafs: but after fome time, there oozes 
out from this mafs a thin fluid; and as the 
feparation of this proceeds, the mafs con 
tracts into a {maller bulk, and, in propor- 
tion, becomes more denfe. 


CXLIX. 


This is the feparation which almoft 
always takes place, and has at all times 
been obferved by phyficians. The fluid 
part is called /erum; and the thicker con- 
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fiftent part has been called cruor, but 


‘more properly the craffamentum. 


CCL. 


Both parts feeem homogeneous and fim-= 
ple, but are not. For, if the craflamen- 
tum taken from the ferum be laid up- 
on a linen cloth, and water is poured upon 
it, the water wafhes off a red coloured part, 
and carries it through the pores of the 
cloth; and there remains a whitifh, con- 
fiftent, but foft and tough mafs, not to be 
further diminifhed or feparated into parts 
by any ablution. 

A like experiment fhows always a like 
matter prefent in the mafs of blood; and 
upon feveral occafions, both while the 
blood remains: within the veflels, whether 
of the living or dead body, and when it is 
drawn out of the veffels of the living, this 
matter fpontaneoufly feparates from the 

i ee other 


i944 PHYSIOLOGY. 


other parts of the blood. It is therefore a 

| part conftantly prefent in the blood.. ‘Itis 
what Gaubius, after Malpighi, calls the 
fbra fanguinis. Myr Senac names it the 
coagulable lymph ; and we fhall {peak of it 
under the title of the gluten of the blood. 
When it appears upon the furface of the 
blood drawn out of the veffels of living 
animals, it is called the «flammatory cruft. 


CCLI. 


When the blood - viewed with a mi- 


crofcope, whether as moving in the veflels 


of a living animal, or when out of the 
veffels remaining ftill fluid, there are cer- 
tain parts of it which appear of a round 
figure, and alfo of a red colour, while the 
reft is almoft colourlefs. The parts thus 


diftinguifhable by their figure are called 
the red globules; and it appears that the » 


red colour of the whole mafs depends up- 


ae OM 
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on the prefence of thefe only. It is chiefly 
thefe parts which are wathed off from the 
- craffamentum in the experiment above- 
mentioned; and we now conclude, that, 
befides the globules, the gluten, and a por- — 
tion of ferum that happens to be entangled 
in the pores of the concreting mafs, there 
is no other matter evident in the crafla- 


mentum. 


CLIL. 


The ferum is a tranfparent fluid of very 
little colour, and feemingly fimple; but if ; 
it be expofed to a heat of 156 degrees of 
Fahrenheit’s thermometer, it concretes in- 
to a firm and almoft tranfparent gelly; 
and, if this be cut into minute pieces, there 
exudes from it a thin colourlefs fluid of a 
faline tafte. In proportion as this fluid 
is more carefully feparated, the coagu- 
_ lated part becomes infipid, and in all its 
pro- 
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properties refembles the gluten feparated 


from the craflamentum. From hence we 
are ready to conclude, that the ferum, as 
obtained by fpontaneous feparation, con- 
fifts of a portion of gluten diffolved in a 
faline fluid, which we name the SERO- 
SITY. a 


CCLIII. 


From the whole that has been faid from 
CCXLIV. to CCLII. it appears that there are 
three diftinct portions and kinds of matter 
in the common mafs of blood; that is, red 
globules, gluten, and ferofity. What other 
_ matters may alfo be there, we fhall con- 


_fider afterwards; but, in the mean time, 


fhall fay a little more of each of the parts 


we have already mentioned. 


CCLIV. 
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CCLIV. 


The red globules have been confidered 
as an oily matter, and from thence their 
- diftin@ and globular appearance has been 
accounted for; but there is no direct proof 
of their oily nature, and their ready union 
with and diffufibility in water renders it 
very improbable. As being microfcopical 
objects only, they have been reprefented 
by different perfons very differently. Some 
have thought them fpherical bodies, but 
divifible into fix parts, each of- which in 
their feparate ftate were alfo {pherical; 
_ but other perfons have not obferved them 
to be thus divifible. ‘To many obfervers, 
they have appeared as perfectly {pherical, 
while others judge them to be oblate {phe- 
roids or lenticular. To fome they have 
appeared as annular; and, to others, as 
‘containing a hollow veficle. All this, with 
feveral other circumftances relating to. 

N them, 
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them, very varioufly reprefented, fhow 
fome uncertainty in microfcopical obfer- 
vations; and it leaves me, who am not 
converfant in fuch obfervations, altogether 
uncertain with refpect to the precife na- 
ture of this part of the blood. The che- 
mical hiftory of it is equally precarious ; 
and therefore, what has been hitherto faid 
of the production, and changes happening 
to thefe red globules, we choofe to leave 
untouched. We fhall afterwards fay fome- 
thing with refpet to their general ufe in 
the animal fyftem ; and now we {hall at- 
tempt to explain the caufe of fome chan- 
ges, which in certain circumftances appear 
in the colour of the whole mafs of blood. 


CCLV. 


We fuppofe that the red globules, when 
viewed fingly, have very little colour; 
and that it is only when a certain number 

ao: ; of 
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of them are laid upon one another, that 
the colour appears of a bright red: but 


: this alfo hath its limits; fo that, when the 


number of globules laid on ‘one another 


is confiderable, the colour becomes of a 


darker red. Upon this fuppofition, the co- 
lour of the mafs of blood will be brighter 


or darker as the colouring part is more or 


lefs diffufed among the other parts of the 


-mafs; and we think this appears to be 


truly the ‘cafe, from every circumftance 
that attends the changes which have been 
at any time obferved in the colour of the 
blood. | 


CCLMVY. 


* The gluten of the blood, from its re- 
femblance on the one hand to the albu- 
men ovi, and on: the other to the matter 
of the folids of animal bodies, we confider 
as the principal part of animal fluids, as 

N 2 _ that 
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that which is immediately formed of the { 


aliment taken in, and as that which 1s 
employed in increafing the growth of the 
folids, or in repairmg their wafte. 


CCLVII. 


But it is well known, that the animal 


fluids in general, and particularly the q 


gluten, is prone to putrefaction; and that, 
even in the living body, if frefh aliment be 
not conftantly taken mn, and alfo if certain 
excretions which carry off putrefcent mat= 
cer be not conftantly fupported, a confider- 
able putrefaction certainly takes place. 
From hence we are led to think, that fome 
approach to putrefaction conftantly takes 
place, even in the moft healthy bodies $ 
and that it appears efpecially in an evo-= 
lution of faline matter; and that this, ta- 
ken up by the water conftantly prefent, 
forms the ferofity. We fuppofe it is this 
which 
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which affords the vapour of the blood, 
(CCXLVIL.) and that it is the ferofity dif- 
-folving a portion of the gluten which forms | 
the ferum that appears upon fpontaneous 
feparation (CCXLVII.) | 


CCLVIT. 


The faline matters impregnating the fe- 
rofity, if we may judge from the analyfis 
of urine, are of various kinds; but par- 
ticularly, there is prefent an ammoniacal 
falt, ‘now well known under the name of 
the effential falt of urine, which, if not ori- 
ginally formed, is at leaft moft copioufly 
evolved in animal fluids. 


CCLIX, 


Thefe are our conjectures concerning the 
parts of animal blood; and it remains to 
fay in what proportion each of them is 

N 3 _ pre- 
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prefent init. This will perhaps be always : 


difficult ; and in the mean time we can 
perceive, that many eftimates formerly 
made could not be exadt, as the feveral 
parts were not properly known; and, 
while judging chiefly from the appearances 
upon fpontaneous feparation, phyficians 
were not aware how much thefe are affect- 
ed by the circumftances of extravafation, 
and by thofe in which the blood is placed 
after being drawn out. There. are not 
yet indeed experiments made to afcertain, 
with any exactnefs, the proportion of the 
feveral parts: mentioned: but it is probable, 
that the red globules make a fmall part of 
the whole; that -the gluten, if we con- 
fider both what is in the craffamentum and 
in the ferum, is in much larger propor- 
tion; but that the watery portion is the 
largett of all, and at the fame time that 
this has always a confiderable quantity of 
faline matter diffolved in it. 
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We would next put the queftion, By 


_ what means the parts of this heterogeneous 
~ mafs are kept fo equably diffufed among 
one another, and the fluidity of the whole 
fo conftantly preferved? This we fuppofe 
to be done chiefly by motion and heat, 
and by the parts difpofed to concrete be- 
ing kept from the contact of any matters 
to which they might adhere more firmly 
than they do to the other parts of the blood. 
The diffufed parts we fuppofe to be prefent 
only in thofe veffels in which a confider- 


able degree of agitation is conftantly kept 


. up; and we fuppofe alfo, that the heat al- — 


ways here prefent, both diminifhes the co- 


hefion of the gluten, and increafes the fol-. 


vent power of the ferofity. Experiments 
made with neutral falts feem to confirm 
the latter; and it is alfo probable, that 
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the fame folvent power may be increafed 
by a quantity of air that is conftantly in- 
termixed with the mafs of blood while it 
remains in the veflels, and is under a con- 
{tant agitation. It is fuppofed, thag an at- 
tention to thefe feveral circumftances will 
explain moft of the cafes of {pontaneous 
feparation that occur either in the living 
or dead body, within the veffels or with- 
out them; but the detail would he toe 
long for this place. 


CCLXI, 


We fhall add here a few words on the 
ufe of this fingular compofition of animal 
blood which we have been confidering. 

It appears evidently, from many circum- 
{tances of the animal ceconomy, that its 
functions require a fyftem of veflels con- 
fiantly filled, and even diftended ; but as, 
at the fame time, thefe veffels muit be 


open 
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open by a multitude. of their extremities, 
if all the fluids were fuch as could pafs by 
thefe extremities, the fyftem could not be 
kept filled fora few minutes. It is necef- 
fary, therefore, that the fluids fhould be 
partly of fuch a fize as that they cannot 
pafs through the fmaller veffels, and partly 
in a diffufed ftate only, which has com~ 
monly the fame effect. Hence it is, that 
the red globules, under the ordinary im= 
petus of the heart and arteries, are ftri@ly 
confined to certain veflels; and it is pro- 
bable, that, in the like circumftances, the 
diffufed gluten does not go much farther. 
This ferves to keep the larger veffels of the 
fyftem conftantly filled. But, on the other 
hand, the ferofity being fufficiently fluid, 
might be fuppofed to run off by the many 
outlets open to it, and thereby to leave the 
fluids in the larger veflels of a confiftence 
unfit to circulate. This, however, feems 
alfo to be obviated by the vifcidity of the 

grofler 
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-groffer parts of the blood, fufficient always 
to entangle fo much of the more fluid, as 
may be neceflary to preferve the due flui- 
dity of the whole. 


CCLXIL. 


The heat of the human body, fupported 


by powers within itfelf, is probably the © 


effeé&t of the motion of the blood, and 


might have been treated of when we were - 


confidering that fubject. But as many 
perfons fuppofe it to depend in fome mea- 
fure on the nature of the fluids, we have 
referved it for this place; and here per- 
haps to fay only, that the queftion con- 
cerning the caufe of animal heat is not yet 
folved. 


CCLXUI. 


The opinion of animal-heat’s being the 
effect 
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effect of mixture, is to be little regarded ;. 


as the matters fuppofed to be mixed, the 


. place in which the mixture: is made, and 


the other circumftances relating to it, are 
equally hypothetical, and the whole is ill 
fupported by any analogy. 


CCLXIV. 


More f{pecioufly is animal-heat fuppofed 
to be the effect of putrefaction, towards 
which there is certainly fome approach in 
animal bodies; but the opinion is ftll 
very doubtful. For, fr, the effect of any 
degree of putrefaction in producing heat iS 
not well afcertained. Secondly, It is not 
fupported’ by any analogy, that putrefac- 
tion, in the degree to which only it pro- 
ceeds in living bodies, is capable of pro- 
ducing the heat appearing there. And, 
lafily, Whatever is the degree to which | 
putrefaction proceeds in living bodies, it 


- does 
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does not appear that there is any increafe 
of heat correfpondent to the increafe of 
putrefaction, and rather the contrary. 


CCLXV. 


The fuppofitions either of mixture, or of 
putrefaction, as the caufe of animal-heat, 
are both of them rejected by this, that the 
generation of heat in animal bodies is ma- 
nifeftly dependent on another caufe, that 
is, the motion of the blood. For the power 
of generating heat in any animal 1s not 
perfect till the motion of the blood in it is 
fully eftablifhed; and, when the genera- 
ting power is eftablifhed, we perceive the 
: heat to be increafed or diminifhed as va- 
rious caufes increafe or diminifh the mo- 
tion of the blood. In dying animals, the 
heat grows lefs as the motion of the blood 
grows lefs; and when at death this ceafes 
altogether, the heat ceafes alfo, commonly, 

| at 


- ~ 
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at leaft, as foon after death as we can fup- 
pofe a body of the fame bulk to lofe the 
heat it had acquired. 


CCLXVI. 


This connection between the heat and 
motion of the blood feems in general to 
be well proved; and, though it may be 
difficult to reconcile certain appearances to 
it, we would fo far admit of the fuppofi- 
tion, as to inquire, in the next place, into 
the manner in which the motion of the 
blood may generate heat. 


CCLXVIUL. 


On this fubject, the moft common opi- 
nion is, that the heat is produced by the 
attrition of the particles of the blood upon 
one another, or of thefe on the internal 
furface of the veflels in which they. move. 

But 
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But we cannot find any analogy to fupport 
either the one or the other fuppofition. 
The attempt made to fupport the latter 
fuppofition, by endeavouring to fhow, that 
upon this the equality of heat in the dif- 
ferent parts of the fame body is well ex- 
plained, deferves little regard, as it is 
founded on doubtful principles and mifta~ 
ken facts. 26 


CCLXVUI. 


The equality of heat in the different 
parts of the fame body feems to require 
the generating power to be very generally 
diffufed over the whole; but it does not 
feem to require its being precifely equal in 


every part, as the interpofition of pretty 


large veffels in every part of the body, and — 


the fpeedy communication of the fluids 
from any one part to every other, will fuf- 
ficiently account for the equality-of heat, 

though 
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though the generating power fhould be in 
fome meafure confined to certain parts 
only. | ae 
However, we take no notice of the fup- 
pofitions which have been made of the ge- 
nerating powers being confined to certain 
{mall portions of the fyftem only. Thefe 
fuppofitions give no relief in the general 
theory, and they are not fupported by any | 
particular evidence. ‘The breathing ani- 


-mals are the warmeft; but that they are 


warmer becaufe they breathe, is not more 


_ probable thanthat they breathe becaufe they 


are warmer. - 


CCLXIX. 


With refpe& to this theory, which de- 
duces animal-heat from the motion of the 
blood, we muft own, that it is attended 
with feveral difficulties. It will be difficult 
to thow, in fo many animals of different 


age, 
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age, fize, and temperament, in which the 
degree of heat is nearly the fame, that the 
motion of the blood, in all its circumftan- 
ces, is alfo exactly the fame; or to fhow, 
in the different animals in which the de- 
gree of heat is confiderably different, that 
the motion of the blood in each is corref- 
pondent to the difference of heat. May it 
not be fuppofed, that there is fome cir- 
cumftance in the vital principle of animals 


which is in common to thofe of the fame 


clafs, and of like ceconomy, and which de- 
termines the effeét of motion upon the 
vital principle to be the fame, though the 
_ motion ating upon it may be in different 


circumftances? 


~ CCLXX. 


In all we have hitherto faid of animal 
fluids, we have confidered the common 
mafs of blood as confifting of three parts 

x or 
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or three kinds of matter only ; but many 
more have been fuppofed to be prefent 
in it, and we fhall inquire upon what 
ground. | | 

It is common to fuppofe, that the ali- 
ment or the chyle formed of it is not per- 
feétly aflimilated in pafling once only thro’ 
the lungs; but that, for fome time after 
fuch paflage, it continues to circulate with 
the blood under the fame form and of the 
fame qualities which it had when it firft 
entered the fubclavian, and particularly in 
this ftate to furnifh the milk which is fe- 
creted in the breafts of females. There is, 
however, no proper evidence of the chyle’s 
ever appearing in the blood-veffels, and the 
appearances of it alleged can be otherwife- 
accounted for. ‘The arguments for the 
fame opinion, which are drawn irom the 
confideration of the fecretion of milk, are 
embarrafled with many difficulties. 


@  -- CCLEaL 
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CCLXXI. 


It 1s probable, that the animal fluid 
(CCLV. CCLVI.) is in a conftant progrefs, 
and hardly for a moment ftationary, or 
therefore uniformly the fame over the whole 
of the common mafs. Some part of it is 
that, which was laft formed, and therefore 
the neareft to the vegetable matter from 
which chiefly it was produced; while ano- 
ther part of it is that which has remained 
longeft in the body, and is therefore the 
neareft to putrefaction. Between thefe two 
there may be feveral intermediate {tates, 


_ which, however, like the neareft thades of 


the fame colour, are not diftinguifhable by 
our fenfes or experiments. 


CCLXXII. 


Befides the difference of matter arifing 
from 
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from the progrefs of the animal fiuid, 
there have been other matters fuppofed 
prefent in the common mafs, and as com- 
monly conftituent parts of it. Such are a 
mucous matter, like tothe mucous matter 


of vegetables; and a gelatinous matter, 


like to that which is extracted by decoction 
from the folid parts of animals. But 
there is no evidence of either being for- 
mally prefent in the mafs of blood, and 
the fuppofition is founded on miftaken facts 
and falfe reafonings. 


~~ CCLXXIL. 


But it is proper to be obferved here, that 
many extraneous matters may, by differ= 
ent ways, be introduced into the blood- 
veffels; and that many of the fecreted 


fluids, fometimes very different from any 


thing that exifted before in the mafs of 
blood, may, by abforption or regurgita~ 
O 2 . tion, 
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tion, be again taken into the blood-veffels: 
But, with regard to all of thefe, whether 
extraneous matters, or thofe produced in 
the body itfelf, it is probable that hardly 
any of them enter into the mixture of the 
animal fluid, and that they are only dif- 
fufed in the ferofity till they can be again 
thrown out of the blood-veffels by the 
readief{t outlets. The oil of the adipofe 
membrane is frequently, and perhaps ne- 
 ceffarily reabforbed, and feems to be, be- 
fides the lymph, the only reabforbed matter 
which enters again into the mixture of the 
animal fluid, | 


SECT, 


= setae 


\ 
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Pie tr. lee 


CHAP. Il. 
Or SECRETION. 


CCLXXV. 


FTER thus confidering the parts of - 
the mafs contained in the red veflels, 
sve muft next confider the feveral fluids 


which appear in the other parts of the 
of the body. 


O 3 -CCLKXVI. 
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CCLXXVI. 


All of thefe we fuppofe to be derived 
from the common mafs, as they appear in 
veffels continuous with thofe of the com- 
mon mafs, and as their appearance ceafes 
when the communication of the veffels 
containing them, with the fanguiferous 
vellels, is any how interrupted. 


CCLXXVII. 


The fluids thus derived from the com- 
mon mafs feem to be produced in confe- 
quence of a certain ftruture, with per- 
haps fome other condition in the extreme 
veflels through which the fluids pafs ; and 
a part having fuch a {truture, is called a 
gland or Secretory organ, the funtion of 
which, from the moft obviovs Notion of 
the manner of it, is called Jecretion, 

CCLXX VII, 
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CCLXXVIIL 


The firu@ture of the organ, and the 
manner of its function, feem to me for 
the moft part unknown; at leaft, what 
we know or fuppofe with regard to the 
ftrudure hardly in any cafe applies to the 
explanation of the function. 


CCLXXIX. 


If it any how appeared that the feveral fe~ 
creted fluids wereallof them previoufly exift- 
ent in the fame forms in the mafs of blood, 
it would not perhaps be difficult to explain 
what might be ftri@tly called a fecretion. 
But fuch previous exiftence does not appear; 
for, except the matter of exhalation into the 
feveral cavities of the body, and the matter 
of urine and of perfpiration, we find no 

Ol’. _«. proper 
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proper evidence of any other fecreted fluids 
prefent in the mafs of blood. We cannot 
find there, either milk, mucus, or oil, and 
much lefs the appearance of many other 
fluids which are only found after they 
have pafied through certain organs. 


CCLEXX. 


This being the cafe, the confiderations 
of the phyfiologifts with regard to the ve- 
locity of the blood, and other circumftan- 
ces favouring the feparation of the parts of 
a fluid which are only diffufed among one 
another, deferve no attention. The effe@s 
of different apertures may go fome length; 
but we can perceive their particular appli- 
cation only in the few cafes of a fimple 
feparation. In moft others, there appears 
to be a change of mixture; but we per- 
ceive neither the precife changes that are 
made, nor the the caufe of them. 

CCLXXXI. 


/ 
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CCLXXXI. 


"Till we can difcover thefe more clearly, 
we may in the mean time obferve, that 
the action of the veflels of the fecretory or- 
gan has a confiderable fhare in deter- 
mining both the quantity and quality of 
the fecreted fluid, and that both very often 
are very little affected by the general ftate 
of the circulation, or by the different con- 
ditions of the mafs of blood. | 


eed + ee ai 8 


Tt would feem that no other fecretion 
but thofe of perfpiration and fweat are 
manifeftly increafed by the increafed ac- 
tion of the heart and arteries (CLXXX1), 
and that moft of the other fecretions are 
- increafed only by ftimulants applied to 
their organs. Thefe ftimulants may be 


~ either 
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either fuch as are immediately applied ex- 
ternally or internally to the excretory, or 
perhaps to the fecretory veflels; or they 
may be fuch as are applied to the fenfo- 
rium, or to diftant !parts of the nervous 
fyftem, which by the laws of the animal 
ceconomy have a connection with the or- 
gans of fecretion. Thefe ftimulants, at 
the fame time that they act in either 6€ 
thefe ways on the fecretory organs, for the 
moft part have no fenfible effet on the 


general ftate of the circulation of the 
blood. 


CCLX XXII. 


With refpect to the influence of the 


condition of the common mafs of blood 


upon the feveral fecretions, we prefume » 


that the flate of the quantity of the fluids 
in general will affect the quantity of every 


fecretion; but the effects of the quantity 
of 


eS eee 
ipa ie. —— See 
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of the whole mafs are very remarkable 
only, with refpect to the fecretions of per- 
{piration, urine, and milk. 

The qualities of the common mafs may 
alfo be prefumed to affe@ the feveral fe- 
cretions: but the effect of thefe qualities 
appears moft remarkable in the fame fecre- 
tions of perfpiration, urine, and milk; 
apd, even in thefe, the effect feems to de- 
pend upon the proportion of water more 
than upon that of any other matter in the 
common mafs. With refpect to the other 
fecretions, we cannot perceive that any of 
them are increafed by a particular matter 
prefent in the mafs of blood, except it be 
fuch a matter as ftimulates the fecretory 
organ. | 


va CCLXXXIV. 


The feveral fecretions are frequently 
obferved to affect each other mutually, fo 
that 
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that the increafe of one diminifhes ano- 
ther, and vice verfa. This feems to de- 
pend either upona change of determination 
in the courfe of the blood (CLXXVIIL), 
or upon a change in the ftate of fluidity 
of the common mafs, or perhaps upon a 
connection eftablifhed between the diffe- 
rent organs of fecretion as parts of the 
nervous fyftem; and, except it be in the 
cafe of perfpiration and urine, we cannot 
perceive that the effect of the flate of one 
fecretion upon that of another depends 
upon an increafe or diminution of any 
particular matter in the mafs of blood. 


CCLXXXV. 


After mentioning thefe generalities with 
refpect to fecretion, we fhould, perhaps; 
proceed.in the next place to confider the 
application of them to the particular fe- 
cretions, and alfo to confider more parti- 

cularly 


’ 
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cularly the feveral fecreted fluids: but we 


-omit both thefe fubjects, as we prefume 
the former will be obvious from what is 


already faid; and with refpeé to the latter, 
we have not yet a fufficient number of ex- 
periments to proceed any length in it. | 


oS & Go ay 


rn Fee, 


Or NuTRITION,. 


CCLAXXVI. 


Npber this title we might confider how 
the matter both of the fluids and fo- 


lids of the body is fupplied: but, after 


what we have formerly faid of the taking 
mn 
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in and affimilation of the aliment, we have 
nothing now to add with refpect to the 
fluids; and we therefore confine ourfelves 
here to confider in what manner the folid 
parts obtain their increafe of matter and 
growth, or have their occafional wafte re+ 


paired. 


CCLXXXVIL, 


There is no doubt that the folids are 
formed of the fluid prepared from the ali- 
ment in the manner we have faid; but it 
is required now to fay what portion of the 
fluids is employed in nourifhing the folids, 
by what channels the nourifhmient is con- 
veyed to them, and, being applied there, 
how from fluid it becomes folid. 


CCLXXXVIIL 


With regard to the firft queftion, we 
have no doubt in afferting, that in ovi- 
i parous 
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_ parous animals, it is the albumen ovi that 
is employed in nourifhing the chick; and 
we prefume that it is an analogous fluid 
which is employed in nourifhing the bird 
during the whole time of its growth. We _ 
think the analogy may be fafely applied 
with refpect to all animals, the folid matter 
of which is of the fame kind with eat of 
the oviparous. 


CCLXXXIX. 


This analogous fluid we take to be the 
gluten of the blood, properly diluted and 
freed from any adhering faline matter. 


CCXC. 


To determine in what manner this nu- 
tritious fluid is applied to the nourifhment 
of the folids, it is neceflary to confider 
what are the fimple fundamental folids, 
of pesh all the others are formed. 

CCXCI. 
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CCXCI. - 


It feems to be the opinion of the greater - 
part of modern anatomifts, that the folid 
parts confift entirely of a cellular texture, 
of various denfity in the different parts; 
and indeed, the ftructure of the greateft 
part of the folids is evidently of this kind, 
But at the fame time, it is alfo true, that 
a fibrous ftructure is to be obferved almoft 
every where in the body. It appears in 
the medullary fubftance of the brain and 
nerves, in the mufcles and tendons, in the 
arteries, in the excretories of ‘the glands, 
in the lymphatic veflels, in the alimentary - 
canal, in the uterus and bladder of urine, 
in the ligaments, in moft membranes ; 
and it is to be feen in thofe membranes — 
which are afterwards changed into bones, 
efpecially whilft this change is going on. 


2 CCXCIL 
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CCXCI. 


_. From this view of the univerfality of a 
_ fibrous ftructure in animal bodies we are 
 difpofed to believe, that thefe fibres are the 
fundamental part of animal folids; that 
_ they are the primordial ftaminal part of 
animal bodies; and that the cellular texture 
is, for the moft part, an accretion formed — 
upon thefe fibres. 

The confideration of the ftruéture and 
growth of vegetables feems to illuftrate 
-and confirm this opinion. 


CCXCIIL. | 


At the fame time, from the fibrous parts 
(CCXCI.) being evidently, in moft inftan- 
ces, parts of the nervous fyftem, and 
from the gradual formation of the fce~ 
tus in which the nervous fyftem is firft 
formed, we think it probable, that the 

P whole 
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whole of the fibres in the different parts 


of the body are a continuation of the 
nerves; and this again will lead to the 
conclufion, that the nourifhment of the 
foft and homogeneous folid every where 
is conveyed to it by the nerves. 


CCXCIV. 


This fuppofes alfo, what is otherwife 
probable, that the cortical part of the 
brain, or common origin of the nerves, is 
a fecretory organ, in which the gluten of 
the blood being freed from all faline mat- 
ter before adhering to it, becomes fit for 
the nourifhment of the folids, and being 


poured in a fufficiently diluted ftate upon > : 


the organ of the nerves, it is filtrated along 
the fibres of thefe, and is thus conveyed 
to every ftaminal fibre of the fyftem. We 
fuppofe, at the fame time, that the me- 


dullary, or what may be called the folid 
matter 


\ 


k 
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matter of the nerves, is in the living body 
conftantly accompanied with a fubtle ela 
{tic fluid, which. fits them for being the 
organs of fenfe and motion, and which 
probably is alfo the means by which the 
nutritious fluid is carried on in the fub- 
{tance of the nerves, from their origin to 
their extremities. 

In what manner the nutritious fluid, 
thus carried to the feveral parts, is there 
applied, fo as to increafe the length of the 
nervous fibre itfelf, or to form a cel- 
lular texture upon its furface, and in 
what manner from fluid it becomes folid, | 
we cannot explain; nor can thefe particu- 
Jars be explained upon any other fuppofi- 
tion that has been formed with refpect to 


nutrition. 


CCXCV. 


It is probable, that, for a certain time, 
ae ae at 
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at its firft beginning, the growth of ani- 
mal bodies proceeds in the fame manner 
as that of vegetables: but it is evident, that, 
at a certain period, in the growth of ant- 
mals, a different ceconomy takes place; 
and that, afterwards, the growth feems to 
depend upon an extenfion of the arteries 
in length and widenefs by the blood pro- 
pelled into them by the powers CLVI. 
CLIX. It may be fuppofed, that this ex- 
tenfion of the arteries is applied to every 
fibre of the body, and that by the exten- 
fion of thefe it gives an opportunity to the 
application and accretion of nutritious 
matter; to the growth therefore of the 
_ fibre itfelf, and to the growth of cellular 
texture on its furface. Perhaps the fame 
extenfion of the arterial fyftem gives oc- 
cafion to the fecretion of fluids, which 
poured into the cellular texture already 
formed, according to the difpofition of 
thefe fluids to concrete more or lefs firmly, 
, gives 
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-. gives the diievabh degrees of deadhy and. 


hardnefs which appears in different — 
of the body, 


CCXCVI. 


By this extenfion of the arterial fyftem, 
the feveral parts of the body are gra- 
dually evolved, fome of them fooner, 
others later, as by the conftitution of the 
original flamina, or after occurrences, 
they are feverally put into the conditions 
CLXAXVIL CLXXVIIL by which they are 
more or lefs expofed to the impetus of 
- the blood, and fitted to receive a greater | 
quantity of it. But as the parts by thefe | 
caufes firft evolved will increafe the moft 
in the denfity of their folid parts, they will 
therefore more and more refift their fur- 
ther growth ; and by the fame refiftance, | 
will determine the blood with more force, 
and in greater quantity, into the parts not 


he's then. 
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then fo far evolved. Hence the whole © 


fyftem will be at length evolved, and every 
part of the folids will, in. refpect of denfity 
and refiftance, be in balance with every 
other, and with the forces to which they 
are feverally expofed. 3 


CCXCVIL. 


‘The extenfion of the arteries (CCXCV.) 
depends upon the refiftances which occur 
to the free tranfmiffion cf the blood 
through them, as in CLXX.; and fur- 
ther, from a refiftance in the veins. For, 
as a confiderable portion of the blood (by 
CCLXL.) does not commonly pafs: into 
the fmaller branches of the arteries, but 
muft pafs very entirely into the veins; fo 
thefe, by their capacity conftantly dimi- 
nifhing as they approach nearer to the 
heart, and by their coats being of a denfity 
and firmnefs fufficient to prevent further 

dila- 
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dilatation, confiderably refift the free paf- 
fage of the blood from the arteries into 
them. | | 


CCXCVII. 


While thefe refiftances continue, the ar-~ 
teries, and with them almoft every fibre 
of the body, muft be extended at every 
fyftole of the heart; and with this exten- 
fion, the growth of every part will pro- 
ceed: but, as every part, by its receiving 
an addition of folid matter, becomes more 
denfe and rigid; {0 it is lefs eafily extend- 
ed, and perhaps lefs readily receives an ac~ 
cretion of new matter, than before. Hence 
it is, that the more the body grows, it ad- 
snits of any additional growth more flowly; 
and unlefs the extending powers increafe 
in the fame proportion with the increafing 
denfity of the folids, there muft be a period 
at which thefe two powers will balance each 


other, 
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other, and the growth will proceed no far- 
ther. But, as it is evident, that the bulk 
and weight of the heart, and probably there- 
fore its force, does not increafe with the 
increafing bulk of the body, and that the 
action of the heart is the principal ex- 
tending power in the fyftem; it is alfo 
plain, that the extending power does not 
increafe in the fame proportion with the 
increafing denfity of the folids; and there- 
fore, that thefe two powers will, at a cer- 


tain period, come to balance each other. 


CCXCIX. 


But not only is the force of the hearé 
thus conftantly diminifhing, with refpect 
to the refiftance of the arteries ; but the 
force of the heart, though it were ftill fub- 
fitting, has, from other caufes, lefs effect 
in extending the arteries. The blood is 
more confined to the arteries, and extends 

them 
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them further in proportion to the refift- 
ance in the veins, as in CCXCVIIL.; and 
this refiftance in the veins, and the exten- 
fion of the arteries depending upon it, will 
be more or lefs, according to the refpec- 
tive denfity of thefe two fets of veilels. 
But it appears from the experiments of 
Sir Clifton Wintringham, that the denfity 
and firmnefs of the veins with repeat to 
their correfpondent arteries, is much greater 
in young animals than in old; and thence 
it appears, that during the growth of ani- 
mals, the arteries are acquiring an increafe 
of denfity in a greater proportion than the 
veins are at the fame time; and therefore, 
that. the refiftance in the veins with refpect 
to the arteries, muft be conftantly dimi- 
nifhing; that the veins will therefore re- 
ceive a greater proportion of blood; that 
_ in the fame proportion the arteries will be 
lefs extended; and, /f/y, that the dimi- 
nifhed refiftance in the veins, concurring 
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with the diminifhed force of the heart, 
will the fooner bring the increafing rigidity 
of the arteries, and therefore of every 
_ fibre of the body, to be in balance with the 
extending powers; at leaft, fo far as to pre- 
vent their producing any further growth. 


ccc, 


This account of the change of the re- 
fiftances in the arteries and veins, with 
re{pect to one another, is agreeable to 
phenomena, which fhow that the arteries. 
are larger, and contain more blood in pro- 
portion to the veins in young animals, 
than in old; that artesial hemorrhagtes, 
occur moft frequently in young perfons ; 
and that congeftions in the veins, with 
hemorrhagies, or hydropic effufions de- 
pending upon them, occur moft frequently 
in old age. 
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CCCI. 


It is probable, that the refiftance both. 
of arteries and veins goes on increafing, 
while the force of the heart is not increa- 


fing at the fame time: but it appears alfo, — | 


that, from the diminifhed force of the 
heart, and the compreffion which the 
fmaller veffels are conftantly expofed to 
from the diftention of the larger, the ac- 
tion of the mufcles and other caufes, the 
number of {mall veffels, and therefore the 
capacity of the whole fyftem, is conftant- 
ly diminifhing fo much, that the heart 
may {till for fome time be fufficient for 
the circulation of the blood. But, while 
the refiftances in the veffels are conftantly 
increafing, the irritability of the moving 
fibres, and the energy of the brain, are 
at the fame time conftantly diminifhing ; 
and therefore the power of the heart muft 
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at length become unequal to its tafk, the 


circulation muft ceafe, and death enfue. 


CCCI. 


The unavoidable deathyof cold perfons 1s 
thus in part accounted for; but itis, how= | 
ever, ftill probable, that the fame event 
proceeds chiefly from the decay and. total 
extindtion of the excitement or vital power 
(CXXXVI.) of the nervous fyftem, and 
that from caufes very independent of 
the circulation of the blood, and arifing in 
the nervous fyftem itfelf in confequence 
of the progrefs of life. ‘This feems to be 
proved by the decay of fenfe, memory, in- 
tellect, and irritability, which conftantly — 
takes place, as life advances beyond a cer- 
tain period. - | 
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